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1/ 



( 1 ) i nie«o4a*se^ij^^i-^>pNA ; 

(2) nmw^itztmvi&mm^&^xifrbm&m^i&msx^ mm 

( 3 ) n&m^ i iztm^i&mm m^DNA^f^yi^F &^tf 

XsU7') V 4 X L> ^oTOK«t4^^i#0^14^^UIlI^l-r^-i:ti 
f^t^DNAo 

[It*^2] TfB<7)MtL^ODNAo 
( 1 ) m\\^ 1 ^ISiSc^Jta^K^JO 3 7 5 4f§-8 5 5 3 #i <7):tfi^@£?iJ£ 
ft^DNA ; 

( 2 ) mm^r 1 ^ffi*c<7>i£*K^J<7) 3 7 5 4fg-8 5 5 3 # S OiMS^iJ K 

iov^r i frhmm<oiR^>K$:. m\\w/%tz\$wMznx^%i&mimz 

( 3 ) mm^r i bz%m<viM.mm<7) 3 7 5 4tg-8 5 5 3tg <7>iM.m%m z 
^mm*<7>^Fm$. * *m k mm-r zztiz m^-r & d n a 0 

( 1 ) mm^ 2 izmm<viM.mm zmirz> d n a ; 

(2) k^ij#-^-2 tcisito^se^ijuiov^T i ^eiitfl^tip'^, ftj&ns 

pi^^Ei^-r^c^nM-^-r^DNA ; x*± 

( 3 ) mm^r 2 iztm<vi&mm £*rr %> d na^f'j>-/x>^ &#h^t 
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( 1 ) @^ij#-^2 izmm^i&mmw 2 5 o#b~ 2 4 1 5#ao*isK?»j£^f 

t^DNA ; 

(2) w^m^r 2 [z%^m^&w.m<D 2 5 o#@-2 4 1 5#g<7>*&*E?im£ 

(3) mm^2 tc|EfEOffl*EyijO 2 5 0f@-24 1 5#gO*l£K?iJ£*r 

( 1 ) SB?iJ#-^3 ksb«ots ymse^J^Wi-^ ? ; xi± 

* *m KEBTt & d «h M-^"t & * > to 

( 1 ) @£?iJ#-Sr 3 memo 8 4 WSkfr h 8 0 4 W&<r> T< y WSM £ ftlrjb 9 v 
; Xfc* 

(2) K?iJ##3 &CsEft0 8 4 59Ufetf»f> 8 0 4il^7^ 7 g£@£?ij K £ v » T 1 ^ 

t> mis <dt< / m&x%: . mm xf/ 1 tz z ti x v r * ; mnm £ m 

fo 

(1) @S^j#-^3tifSftOT<y^ge?iJ^^i-^^>/^S ; X(i 

(2 ) @e^ij#-^-3 i:e«©7 < y^B^y^^v^-r 1 ^^itio7 * 
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(1) i;is«c<7)8 4^*^«b8 o 4»iw7 5 ;WMm$:^irz>9 y 

(2) SE?iJ#-f-3 HfE«<^8 4$e^<b 8 0 4^1^7 5 7 @£B£?iJ K & ^ T 1 ^ 

So 

oaBB&Raitt^j&jt^x t± * o * * n ^ £ & & <o a , it ^ 

o 

[If^l 2] flf^l *»f> 7^prti^^fSm<0DNAZ(iIf^l 1H 

umm 1 3 ] tenffmmox'&h* tmm 1 2 hse«o^kie«#;o 

4] »*^l^?> 7 0fafttfS::iEIRtf>DNA$:ffiv>*wfc 

nmmi 5] iMwm^^it^^u 1 ^ 7 

tL^tciattoDNA*^ri-*«BJ3&tc, $ MciiTjt^ 1 7 <7)>fpjn^niefc<7)D 

tz\ 5-5 OmerO^'j rf* ? l^^- K? 0 ^^-, X(±, If ^ 1 ^ 7 O jpj 
*L^UfEftODNAO^aJXt±l*B* v f>*-6^*< t & 1 5mer^Jl±<7)-7°n--7* 

Xtt. 7"d-7{:J: 0 ^tb^^^i£^@^iJ^«^\ 1 A ^ n l mtt&±.& 
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o 

[0 0 0 1] 

mmitzit, -ixms. mr, fi tm-t) ^mm^tzmzmmzti 

10 0 0 2] 

Fip D p?tor?i!§&^^-c&*K &<<Di.mmT~nm 

[0 0 0 3] 

s) fcmb*<Dm&fifc&®&<t& (j^t, r f tm-tz t hi* 

[0 0 0 4] 

r f jfrffizmm ttzF mm ->xtA btix^&o 

[0 0 0 5] 

ffi«E#2 003-3056163 
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[0 0 0 6] 

R f mBT-lzm LT(±, mVd<7)&c m s Mti J; , loXti*t|&<7) 
IlIliafST-^#^i-^o *Mn>^&v>T(i, R f IJkWR f 2^IWJB#H^^i- 

& r t^mnmm^mx$> ^ > ^nx.r, r f i n&m^r^ r? >o C msii ? 

>v-?^fC<i; LT^n'bnTv^, ^ h rr > KU Trt^ORF 12 5^>/^f (M. 
Iwabuchi et al. Plant Mol. Biol. 39:183-188, 1999) ^S^ti^^i^^ 

z^&zttmhtLX^&o (mi^rnt 47 mi) pi 86, 1997, 
ftm^mn 4 8 mi) p 1 9 7 , 1998) 0 

[0 0 0 7] 

OR F 1 2 5 £ tzit O R F 13 8 ^ >^^S(M. Grelon et al. Mol. Gen. Gene 
t. 243:540-547) <D » *$L'p $ CI Cl ti. £> O R F 1 2 5J/:liORF 

13 8^ > ? n<vmnm<Dmp tnmmmir zmMiii^iz^kLx^^ z 

ttf%abtlX^& (N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000 
R F i 3 8 * >/^I^IM(OiWMt$) 0 , *<ntztb\z^ R f 1 SfcT- 

T— 9->f h ^XAUitf aHHIitfcT-O— ot^^R f 2 jtfrT-O^Ho^T 

[0 0 0 8] 
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MJfitJ: ^)«< <h^^^^, Hffi_LFn1£lh ^ot^o GSLO 

^ n >Sl*c7)jlf5^^R f 1 «frT-<7)ia^^^L, itfcft 
U?iiIMLTv^7ta6, i-f *<D®m&M (Rflt) T?1±G S Lco^»^±# 

WGSL ^"MtiW fllSPf -Cii^-e, 18 // mole/g 3 - n -y;*Xl$20ju mole/g^ 
T K -T Z> d t tfjfc £> h ft X ^ h o 
[0 0 0 9] 

ii^CJ: ^nhnfzi-9*®m&^?FlE<7)&Xli7F-t'ftX&t), R f itfsT-. 
#Hfi, ^'M3>Sf^R f lI|Ef(7)f^ltltl/^:o 
[0 0 10] 

[0 0 1 1 ] 

mm * mvt-r & tz txn^m 

( 1 ) mm^ 1 niam^ia^K^j^w-r^DN a ; 

(2) mm^l^m^Mmim^^^xi^bmmn^R^X^:, ttJjnS. 

(3 ) 1 HfS«c^4a*@^iJ^^i-^DN A h 'J > > h &##T 

tbfiE# 2003-3056163 
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( i ) mm^ i 37541=1-855 3 #g 

^~t&D N A ; 

( 2 ) ge?ij## 1 l,ztm<7)mmiW 3 7 5 4fl-8 5 5 3 #g O^SE^ijH 

iov^r 1 frbtmim<vi&mfrK£:, itmRiF/ttz&m&ztix^^femmz 
; xti 

( 3 ) 1 HfB«<7)i£^@e^J^ 3 7 5 4fl- 8 5 5 3 #g OiMB^iJ £ 

[0 0 12] 

^WSUOffiiJM K «t *Ui\ TfEOfpTtL^O D NA« $ 0 
( 1 ) E?!l##2 tcffiftOittE?!) DN A ; 

(2 ) E^#^2 KE«0*»E#IK:*3V>-C 1 ttWk 

( 3 ) ee^j#-^- 2 iztim^mmnm DNA^.Mj>yx>i> &#^*t 

ri4t^DNA 0 
[0 0 13] 

( 1 ) K^iJ#-t 2 Kffi*i<9*»E?!Jo 2 5 0SB-24 l 5 #B <7>ia*E?iJ&^r 
t^DNA ; 

( 2 ) mm^ 2 izmm<vi&mmco 25ot§-24 1 5 #e <o&&wimiz&. 
^x 1 frhmm^i&mtfx^ mmif/z tzitm^^fix^^iM.mnm^ 
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(3) i,ztm<Di&mm<D 2 5otg-24 1 5&E<r>t%mm\\&G 

&ffl#Wfett S: pTffe ia^[-f * d t B8#i" -5 D N A o 
[0 0 14] 

( 1 ) Humor* jm&imtt^-th * w<*jt; xt± 

(2) ie^ij#-^-3 usefSc^r^ ygfie^ijuio^T 1 ^taafl^r^ sma>*x& 

[0 0 15] 

( 1 ) EyiJ#-^-3 8 4 552£ri*& 8 0 4»7^ S WmA*^ 9 > 

(2) Se^iJ#-^- 3 tC|Sfc<7> 8 4 5^^c,8 0 4 »7 ^ 7 BfcffifllKiS^-C 1 

h mm <r> r 5 y st^ 5 ^:^ , fauns * Jifim $ ti x i \& r < j wmw ft 

[0 0 16] 

( 1 ) mm^z \zim.(nT \ swsMtt-** 9>rt*%\ 

(2) @e^ij#^-3 nieiRcor * /^bswc&^t i *^«»:fflor s ymtfktk 

[0 0 17] 
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(1) EyiJ#-^-3tCflB«0 8 4 3»^<b8 0 4»T^ / KE^J^^ri - & * > 
( 2 ) E?!l## 3 tcie*c<7) 8 4 8 0 4 &&<n T \ J @£SS?iJ iZ&\,*Xlfr 

[0 0 18] 

ir&Kmmmmmzti&o ^mmmt, &iL<immmmv>)x$>z> 0 

HjjODNA * ^-T & fflMfc ic , $ <b U^M^D N A * If j»M 7° o 

[0 0 19] 

#$&9J<0 $ <b twgUOfflJffiH «t *Ui\ ±12 L 7»f§HJ!<0 D N A ^ <bffi§:lCf2;£ L 
1 5 ~ 5 OmerO^'J 9 V*^ K7^-fv-, Xti, ±IS Lfc:£5&930D 
NA<7)-£g&Xfi l3B^<b&&^& < £ *> 1 5merJ^±(7)-7 0 n-r^^fflL, @W 

tc«t d tarn $ tL^ii*se^ij<7)*^\ ly/A^ci mttv±±.& zzt *m&t 

[0 0 2 0] 
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(1) M^DNAOil 

(1) mm^\JL^mm^2\zum^mm, &&w4e?ij#-s§-i hk* 

tf>j£&Be?U0 3 7 5 4 #1^8 5 5 3 #B oJt6*E^JX»±EyiJ#-f- 2 KfE«c<7)*l 
&E?iJ<0 2 5 0#B- 2 4 l'5#BOia«@£?iJ£W1-&DNA ; 

( 2 ) mm^- 1 x(±E3?ij#-^ 2 niaiRois^Eyij, h&^itmm^ 1 uia« 

Oia*@B^ij0 3 754 #g -855 3 #B Ott^E^JXttEyiJ*-^ 2 tz|B*o4l[ 
miW2 5 0f 1-24 1 5#BOia*E^Jtci3v>T 1 

7^*, ftina^/t^tiiUfe^tLTv/^iaafeE^iSr^rL, mraiwM^ 

(3) E^J#-^lXfiE^J#^-2HfE«Otl*E^J, *4v>t±E^J#-^ 1 UfB* 
Ola^@^iJ<7)3 7 5 4f 1- 8 5 5 3 #S <7>*&^E?iJX(4E?iJ#-^ 2 KSEfcOffi 
^E?iJ<7)2 5 0#g-2 4 1 5#g<7)ia^@E?iJ^^i-^>DNA <h X h 'J >v^> 

d t i:ri4t^.DNAo 
[0 0 2 1 ] 

( 1 ) mm^- 3 K$m<?) r < j mm^mtmm-^ 3 mem^ 8 4 jsaga* h 8 

( 2 ) se^j#-^- 3 tcfs«c<7) r ^ y mmqx&mm^ 3 nfs«c^ 8 4 h 8 
0 4^*<7)T^ ymm^&^t 1 ^mii&tot^ irt&ov^ 

[0022] 

mm-^-i -c jr. 2 n&i&mmiz, 8 5 5 3 m<nikmfrhj&z>y/ adnaii 

2003-3056163 
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[0 0 2 31 ^\ 

v^JtaSK^JJ tit, Mz.tfl -2 010. jfFi L<i±l- 1 5fl, «ti)ifiL< 

iii-ioi, $ l < (i 1 - 5 m^a^m^iKm^x^:, nmw/ 
l< fi 1 ~ 1 ofl, $ t>tc«f s l < (± 1 ~ 5m<7)ftM<D$k<DT < sm&x 

[0 0 2 4] 

7-7^/f7i; ^^*-y 3 >^ v>ii-^-*f >-/n y h^>f '7* 1 ; ^>f-tf— -> 
a y \m^m V » K Jt jjjffc D N A oia^K^iJ £ jfti* L> Mx. (i\ =r u 
--*^^li7°7-7»DNA SfclilfcDNAOHfftf-fcBicffc-Lfc? -f 
-Srfflv»Tx 0. 7-1. OMONaC l#ftT6 5tf 7'J ^M-t-y a 
^fcfirofcffe, 0. l-2XSSCiI (lXSSC^ii, 1 5 0 mMtafb 

£ gfe^i" & CI t \Z X *) fflfcX § & D N A 3£ £ * £ <h § * 0 
[0 0 2 5] 

~f } ) ^ >f -tf— va Molecular Cloning: A laboratory Mannual, 2nd 

Ed. , Cold Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989. VX'ik 

[0 0 2 6] 

7h'J y V± y K&^T^vW 7'J ?4 XfSDNAt Ltfi, 7°n-yi- 
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L Xitm-f 2> D N A <7>4S3feK?iJ <h — ^±Offi|Sltt ^tt-i-DNA f>ti^ 
o d Itfi — ^_LO*@|WI14£ (4, Mx.(f 7 0 %W±, «f S L < (4 8 0 %m± 
, J: .0 fcfS L < 14 9 0 %J£Lt, $t>CifiL<(i9 3 %m±, L < (4 9 

5%JJLb, ft«*fi L < (49 7%\>X±.-Q*>2>o It is* Z. ZTWo — ^±0*8 |W| 
tt*tt^>DNAt LT-(4, _hifiLfcffi|i>J14£*ri-£#>; J* * 1^*^ K£4^ 

[0 0 2 7] 

silt) oift^S^^^ia^ lt:14o0^$*i£FlS^ 
[0 0 2 8] 

(2) fflODNAO^S 

O D N A <7)^|#^?i(4# K $ *l & v^ 0 ^«n*4> K GB^ L 

-si- 1 s ^(4ss?'j#-^ 2 iztmvi&mm. &mzm$m-f3 izuml tzr <;m. 

[0 0 2 9] 

>^D a pft, iSlffl^-a-tf R a p h a n u s«<7>fit^ 4 »)MWt:ii3-bt^ 

=f>, t^7^n>, x&ztih<Dr4 ? xv&m^&ma 

^ts-R a p h a n u s JROffi^Oifflfl&Katt^lfeleiajtfET-^^^iy / A D N 
A^3C@£^*fflM^O^£C4 «A£ti£r^>#«<7)», 4 ^ttftKfi 
RftH^»:H ? fi^o MxJ4\ R f itfe^OjSf&fc&tt-fSDNA 
v-*-^ML, CODNA7-*-tR f atfs^OitfEffi/BlOKI^^^L^ 

£BfiE#2 003-3056163 
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[0 0 3 0] 

;o#ftliy/ADNA±i:aS4DNA"7-*-Sriv^L, R f Mittt 
DNA-7-#-OjtfKJEJ*£ill-& ( i tt-yy i*<7>nim£ftmir2>Z tfrhl&sbZ> 
o DNA-7-*-li3Cift*<7)yyAtfWwyy A &»giJ1-£:&grif£> 
•K -HKWKttftl 0 0 b p^I^^H^o * ^DNA-7-^-(iitf^<h|WI 

(5 (5*[5j^ t £ £ <£ "9 & & <D , o f 19 itfcffj K 3£ < Mm LX^^-^-ij-litmt 

[0 0 3 1 ] 

DNA-7-*.-^lritC(±, l^itj J: 19 R F L Pv*^^ti-Cv^j^\ £3MiP 
CR^fflv^ja^^^^fi-e^^RAPD^^AF L P (Amplified fragment len 
gth polymorphism) ffi (Nucleic Acids Research, 1995, Vol.23, No. 21, 4407- 
4414) tmmZtiX^^&o AF L Pri^jffefitlC?^<ilil-t-^-7-*-* 

f l:»f5^£#££v^tt*^l@#:i; R f 1 itfe^^^^^^-r^fStt^-tjSf* 
£ £B£ l/:F llfrft £ ^m^Lxnh ti2> F 2 F lW.it tZ<n UXfrZ> g 

[0 0 3 2] 

ttfRaphanu s Sfittk =fc ^ ^^^(ilffl^K^tW^^^^-b-t-^^ 

ms) r-f n ^S^colffliaK^tWIt: (^7 cms) tffeXZtifzT 

vi/Xmtm. X IWCIi c m s t ^ftfflt 4 I i ^ ^ 0 
[0 0 3 3] 

±&&&**mfot lxh, r f ^mx$>z> ?4 =i><os,m. mm.*^ r 

a p h a n u s^fit^ «t 0 lf«CIJ»f W^%MmJhM^ 3 -t^ ^ 
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Z^tfR a p h a n u s ^ A,ti¥ J A D N 

R f t^^ & - <b t5> ? -C § & c 

[0 0 3 4 ] 

W_h, i^HKlil 0 0 01H#Ja±»?*H-& d t^mt L < % ^iwi-r 
[0 0 3 5] 

DNA7-*-t R f itfE^Oalfr^t^ilJ-5>*t*4-<!: LTfi, $|xJi\ cms 
3-bf^^3> (Raphanus sat i vus cv. Kosena) h. R f ^^"C^>-?>HII^' W 
(Raphanus sativus cv. Yuanhong) t. £:N. Koizuka, et al. Theor Appl Gen 
et, 100:949-955, 2000HfSi!c<7)^-&^ 3c@£ L £ ^ ^ ^ > F lifrft £ S 

iz J; «9 , R f itfe?-£#etr =t -9 MMlz^ti^'HO. 2cMff Jt<0«fz;ggj$[-C 

[0 0 3 6] 

a -7 - ii - 1 g etjiifs^ t (D^ms&mmmx v > & £ 46 v ^vadnaim-^ 

o ^ n - > £ 1tifcH3l&f & d t U J: o T , DNA7-*-*^@ £ 
#^--t-£d<btC&& 0 C^DNA^-^-PbI^ ^V^DNAI/fM-^^o^n 

- > x*% cnm& ^>-tj y<Ditmxhz> 0 r f Mitt^m^r & pi^ n > =t y> r 

f jtfST-^^v^iglc^itl-^DNA-T-^-rHl^, R f 

& «fc 9 \z.y, tVADN AHfM- £ #o ? n - > £ |S3&« C £ <h C iotn>f^ 

tilIiE# 2003-305616 3 
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[0 0 3 7] 

^Zt^MhKho ii#{i> 7D-->n'Hy7ADNAWS?CJ;oT, 

->n*^7A/77-^n-, Jrt^Wftv^KfM- (~4 0kb) 7> s 7n- 
->7*-e#£rrx^ K^77-, J: f9f|v> 1 0 0 k b &±<DMfr% ? n ? 
t^BAC (Bacterial artificial chromosome) ^7 7 -^Srfljffl Lfc 7 ^ 
7'7 -7&^tf £b*l&o 
[0 0 3 8] 

V^-f tiW^ 7*7 'J 7 > yZtltzmftV)^^? 4 7*7 'J 

*Him£f|ti;£lit/6 J \ 7^7*7 U -Kifc-5-£*lfc7V AO^S (^Af^fX) 

lift) 5 0 0Mb p t#x.«btLTV^co-e, 7AH7-7^^-t«2 0 

k b coi§-g\ i . o x i o $mfr h 1 . 2 5 x 1 0 ^>m t & n , 7 < k 

7-f 7*7 U -"TW&ftrtM 0 k b coi§£-fi, 5 . 0X10 4 »f)6. 

2 5 X 1 0 4 j®<h&£o -t-** cor 7 At-fXiilU 0 0 0Mb p t^JLhtiX 
^Z><D~C\ 7 A f 7 7 - ^ - t^ft 2 0 k b cof^, 2 . OX 

105fl^6 2. 5X105it^^ 3^U'7^7']-tfW4 0kb 
coif £-fi, ftfflifcti 1 . 0X1 0%^f3l. 2 5X1 oSft^^o 
[0 0 3 9] 

7^7 7 'J-CMt^yyADNA(i, m^(Dmtt*^ts£MfrhY J u 
DNA*tftUJ: f)^tb-ttL(f iv> 0 R f jt{£T-<Oif£\ R f ^$c-C&&7*-f n 
><On a pfI, Slffl^^tfR a p h a n u sS^fit^ <£ 0 *#6^;ii#fflm«£t14 
^[Ull^c0 7-t7"7"^n7, t^7^3>, SH0:7*-rrr>, Xti, Ztib 
CO 7 3 >co p D ntt^aiffI^^tf R a p h a n u s «tStfcO««^t4^ft:|Iim 
«fST-£-a^ir 7 A D N A^x@c^«ii4^cD^£tc J; £ ft*: 7* 7 v iJ 

m<vmW, J: ^ JUW^fiR f r7^flJffi-r#<?>o — feftKJi, F2*gI^B 
C 1 fcHfcfER LfcBtfcflJffl LfcSl |aj C R f ^IfccOfiW^r 7 ADNA^i 
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/ADNAfiCTABft (Murray, M. G. and Thompson, W. F. (1980) Nucleic 
Acids Res., 8, 4321) O J: o H^-T & £ t tD ? T*§ £ 0 

[0 0 4 0] 

n >-f -r ^Of^«lli**0tc, R f 3H£T-OMffl!IUt£fl|-t-&DNAv-*-«:fiJ 
ft-f&tv-yzmm-f&o YJ X y 9*7 4 -7*7*) —fab, IfrffiKJ:*), 7A^ 

3 7, 5 K7^77 l J-i:BAC7^7'7 , J- Om&lZ 3D-WN>f t* 1 ; ^-t'- 
[0 0 4 1 ] 

itf^^filjc-rSSIS^I&jtLT^^o TGenscanJ *L £ itfz;T-f§ H. 7° 

n7"9A(i A ^^OOSlJg-Cit^Srfil^-rsCLt^-eiSo £fc TBLASTJ 

ADNAEyiJ*|BHj|OgWV7 h 7x7- CI <h Hi ^ip-EI, I^Jtc 

-TS^ t7& s nr^7tf t#X.lbnSo ££##rf££, 7 ! VADNAtI@^J±<7)7" 

[0 0 4 2] 

9- X ±&(DYS AOiiiDNAT-^-^rii^DNA 

fcH fiE^ 2 003-3056163 
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t tz , t > IW«y>'A K (i 1 60 J: d & ftxmM. LX^2>fr£7fr 

(i, mRNA^ffiMU cn{;^i-^+gMDNA(c DNA)^^|i-^>^ t-CIEBg-e 

lil±.<7D^'/£{i> Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold S 
pring Harbor Laboratory, Cold Spring Harbor, NY. , 1989. ^tCffiic^ tlX 

o 

[0 0 4 3] 

^ilfs^-x^^^ri^ctoT c DNA£Jp.gti-£«i t i> »smx$>&o 

[0 0 4 4] 

n><7) n ^fi, JSIttt^^trR a p h a n u soffit?, «t ^^Cfi^-tt^" 

ttSr^TtrR a p h a n u s lco»«y 7 A D N A^S^iti^Of i 
V&XZtitz-rvviimnfflfo^ X QMrfctfiKliR f *) , fftCiot 

DNA^«t^;t^-e^^ 0 

[0 0 4 5] 

taiE#2 003-3056163 
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mmz*i-t\ m^^umz^ z tfrx^z> 0 

[0 0 4 6] 
[0 0 4 7] 

3? ? !✓ * KE^iJ f± , E^iJ#-^ 3T~7F2ti2>T < S BIE?y S:^- KtiDNAi:. 

* 1/^^- KE^T*ot, < & 1 5jsm±oilML7tztaS 
, flFt L< (±2 0«JUJL±Oil^L7titt*, «fc L < (±3 0 fflJ^_btf>atf*Lfc 

o * & VM±«TEE^J «r Wt" S »tt ^ n - > i * n - r i: L Tffl d 

[0 0 4 8] 

Oitfci^Iptft K RSI L T (i, PCRffiCJ:4DNA/RNAJ|IS^5 
[0 0 4 9] 

P C R ftoiffl L tf ffl $ ^il, 7 7 ^ v - ;£#§BJ? ttZX^xWb 

frizz fttt§£we> fflttn&mmmz&^xmmnfcX'Z ^ ztu±i&m~tt. 

[0 0 5 0] 

Xs ■ZrVt&mmZ&kTE.ir&ZtfrXZ&o 
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[0 0 5 1] 

ms£?ij £ n - K-f £ d n a £ W£ - ^ #*-e # £ ^\ # iz ztiiz mfc zn&zt 

[0 0 5 2] 
[0 0 5 3] 

2 x (i -e- o-§r> k ^ $ *i * iisee^ij * ^r-r & d n a t —&x±.<on m& £ w-r 

[0 0 5 4] 

±MLtz- JgJSL±Offi|B|tt«:^r-tS DN A t (±, SE?iJ#^- 1 3U± 2 -CtfSjH* 

—05* Ki-^il*S£?iJ<h^^ < t i> 7 0 %tf>H-^Hi, t^L< Ji^& < t i> 
9 0 %<7)|^-tt, i L< l±4?fc < £ & 9 5 %, 3 t> K <> o fcflPi L < (± 

[0 0 5 5] 
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J: 0Ux.(i\ 0. 1 % S D S 0 . 2 x S S C * 5 0 °C £ 

tiO. 1 % S D S Sr-g-tr 1 x S S C * 6 0 °C<7)X F'J >yx> F fca&ttT'C, @£ 



[0 0 5 6] 

i**nrifeniHia-r*cttciM#i-*DNA ; 

tt*^TII:UEI«i-*Cli:tcM-^i-*DNA ; JkXf 

ffcflfltf>*|fcte* nT©^'®^* - t j:H4t* K£ rr - K-f£ DNA 

tft^^Ht^Ct^l^o Wx.tf, @e^ij#-^ 1 Xti 2 KE«©ifi£E 
[0 0 5 7] 
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[0 0 5 8] 

(3> $»DNA^^t^^^ 

?>§&Ilffl^ ?-£?n-->^? LTfflv^Ti J:w 0 ^fl^Ki, ZA 

P Express (X^^y-^il, Strategies, 5, 58 (1992)3 > pBluescrlpt I 
I SK(+) [Nucleic Acids Research, 17, 9494(1989)] , Lambda ZAP II(X hy 
9V-y^±Wd, AgtlO, Agtll CD N A Cloning, A Practical Approach, 1, 
49(1985)] , ATriplEx(^o->-f y ?t±m), A ExCel 1 ( 7 r *7 v TttSi) , p 
T7T318U("7 r K->7ttS), pcD2 (Mol. Cen. Biol., 3, 280 (1983)] , pMW21 
8(««f±$!ih pUC118(S®3ttt^), pEG400 (J.Bac, 172, 2392 (1990)] 
, pQE-30 (QIAGENttM) IfZ Z t 

[0 0 5 9] 

lfflm*m±»<h Ltl^S^li, DNA£^i|£-£&£i6<7)f&|l^ ^S^- 
, ±SED N A is «t CM£¥^SE?!l «t •) ft $ ftfc&Blx.^ * * - "C* * - 
[0 0 6 0] 

*HMffiO#§?&^ t LTfi, 1?lJx.f;£\ pBTrP2, pBTacK pBTac2(v>-f *L*> 
-<-'J Atti TfflEh pKK233-2(Pharmaciatt$5h pSE280(Invit 

rogentt-*);- pGEMEX-1 (PromegattM) , pQE-8 (QIAGENttiSO , pQE-30(QIAGEM±t0 
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, pKYP10(#HP858-l 10600), pKYP200 [Agrc.Biol. Chem. , 48, 669(1984)] , PL 
SA1 CAgrc. Biol. Chem., 53, 277(1989)] , pGELl (Proc. Natl. Acad. Sci. U 
SA, 82, 4306 (1985)] , pBluescrlptll SK+, pBluescriptll SK(-) (Stratagene 
tt«0> pTrS30(FERMBP-5407), pTrS32 (FERM BP-5408) , pGEX(PharmaciattM) , p 
ET-3(Novageni±$!0, pTerm2(US4686191, US4939094, US5160735), pSupex, pUBl 
10, pTP5, pC194, pUC18 [Gene, 33, 103(1985)] , pUC19 [Gene, 33, 103(1985 

)] , pSTV28(^?@iit±m), pstv29 (mmm±m). pncim^mm±m), ppak# 

r^Bg 63-233798), pEG400 (J. Bacteriol. , 172, 2392(1990)] , pQE-30(QIAGEN 
t±mm*m^1rZ>^t&'C£Z>o ilffl^^n^-^-iLKi, trp 
•7°n^-*-(P trp), lac7 0 n^-?-(p lac), PL^n^e-^-, PR-7°n^- 

PSE7°n-t-^-^o, ^II^Tr-yfCSft^^n^-^-, SP0 
I7°n^-?-, SP027°n-=e-?-, penP^n-^e- 9 -H£^f & - t § h 

o 

[0 0 6 1 3 

Wnm^mS.^? >?- t LT, YEpl3(ATCC37H5), YEp24(ATCC37051) 

, Ycp50(ATCC37419), pHSl9, pHS15^^0!l^i-^> CI ttf-C£ Z> 0 m&m<V7°u^ 
LT(i, Mx-ft* PH05-7°o^E-^-, PGK7°n^e-?-, GAP"7 0 n^-^ 
-, ADH-7°n-^- 9 -, gall-7°n-t- ^ gall0-7 o n^- ? 
* >/^K7°n-=&-^- N MFal-7°n^-?-, CUPl7°n^e- 9 -^o^n^e- 

[0 0 6 2] 

mmmmcoi&m.^? ?-t lt, wx.if, pc dnai, P cDM8(-7^-n <>&j: 

*)7tTF£), pAGE107 [#^¥3-22979; Cy tot echno logy, 3, 133,(1990)] , pAS3-3 
($^¥2-227075), pCDMS [Nature, 329, 840,(1987)] , pcD N AI/AmP(Invitr 
ogenf±$£), pREP4(InvitrogenaM), pAGE103 [J.Blochem. , 101, 1307(1987)] 
, pAGE210^£tf!l^1-&C t^t^o KlWlffl^^D^-^-i: LT(i, #!j 
x_(£ v -9->T h^^n^^^^ft hCMV)<7)IE( immediate ear ly) mitt <D y°u -t — 

tBIH#2 003-3056163 
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[0 0 6 3] 

m.Wimm^M^<9 9~tLXa, ®|x.f±\ pIG121-Hm [Plant Cell Report 
, 15, 809-814(1995)] , pBI121 [EMBO J. 6, 3901-3907(1987)] , pLAN411^pL 
AN421 (Plant Cell Reports 10(1991) 286-290) ZMtsHt h Z. t § Z> 0 ttz 
, #lciOkbm_t<Z>fiv>DNA »fJt4:«[!»USA-*-&fc#«±, ftlDNA^ 

m^n • mxx^hun ^^ntz^? t-nmm&mz wmis pb 

IBAC2(Gene 200(1997)107-116), pYLTAC7 (PNAS 96(1999)6535-6540) -^pBIGRZ2 
(sU *V4J^>Xt 4 >rx h »; -55(1997)37-39) 7&**»fib^-6 0 

3 5S7°n^-^- [Mol. Gen. Genet (1990) 220, 389-392] Qtfi&lfbin&o 

& a , fit; o &mm^ o^tw ti su jtm^E -r & e 

[0 0 6 4] 

(4) #319! ;Z>DN A 

i±§§S^* ?-) ^aEKSyVT^-iiKJ: Of^Mi"^ - ^^-e# ^> Q 

$lllffiO'js±im^(7)* Wll <h L T (i , Escherichia^, CorynebacteriumS, Brev 
ibacteriumH, Bacillus!!, Microbacteriumfll, Serratiafil, PseudomonasH , A 
grobacteriumfll, Al icyclobaci 1 lusS, Anabaenafll, Anacystisfll, Arthrobacte 
rl^ AzobacterU, Chromat iumjil, ErwiniaH, Methylobacteriura^, Phormidiu 
mf?!, Rhodobacterfll, Rhodopseudomonasfl! , RhodospirillumS, Scenedesmunffij 
, Streptomyces-K, Synnecoccusfll , Zymomonas^^Cfl|i~&fjifc£^£&ff '2> Z t 
tfX^&o ifli±^Ij|i^^ ?-%mX^Z>Jj&t Ltlt H)Vy 

[0 0 6 5] 

gf ^fsiOAWO tLtli, +r y 77 n ^ -fc X • ^rUfyx (Saccharomyces cer 
evisae) , v V"*r 7*n^ -bx • 4^>^(Schizosaccharomyces pombe) , ^ 'J 

^ -fcx • ^ ^f-X (Kluyveromyces lactis), h'J^^*°n> • 7°^7>^(T 
richosporon pullulans), ya7-t?-t7 • T ^tf "7 X (Schwann iomyces allu 
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vius)^£W<l>- ttfX% Z> 0 
[0 0 6 6] 

mW)Mmm3LtLxiz, t7^/«, cosim, cos7*hj&, choim^^ 

tf £ ^ <h t5 ? T* # £ o 
[0 0 6 7] 

(5) ^M<7)^ y^>7%<Dm$L 

( i ) mm^r 3 icssft^ r ^ j mmmtmm^ 3 ^ie«o 8 4 8 

( 2 ) @E^J#-^ 3 Kffif&co T < y »EyiJX»i_E?!l#-^ 3 KfE«c<7) 8 4 h 8 

[0 0 6 8] 
[0 0 6 9] 
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Htl 6^m- 7 BWe*4o Jg^p H(±, 3. 0-9. 0 &C*fc£rr<2> 0 pHco 
ftHS*4v»»i^rtS<7>K, T^* VjgiBU mil, j^»*^->^a, y>-=e 

[0 0 7 0] 

tC^ffl$tLTV^RPM11640^Jtil [The Journal of the American Medical Associ 
at ion, 199,519(1967)] , EagleOMEMJtHfe [Science, 122, 501(1952)] , DMEMJg 
Hk [Virology, 8, 396(1959)] x 199*g% [Proceeding of the Society for the 
Biological Medicine, 73, 1(1950)] £ tilt Z ftfc^flUC^JJ6E]fiLM^£S&bn 
L^^Hfe^fflv^tL^o *£«fi, iIHtpH6-8, 3'0-40t, 5%C0 2 

[0.0 7 1] 

«fi, ®# pH6-8, 15-35 °Cm<vmftTV 1 - 2 1 H Wtff n o £ fc, 
[0 0 7 2] 
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flaiavi, m%km% K«fc & . v -x-^ ;u T^xf^ (DEAE) t7rn-x 
, DIAION HPA-75(H^fb^±S^)^l-v>^fflv^cPf ^->x^^n-r h ^'9 7 
— V*. S-Sepharose FF( V r v TttfJO^O V V > v^fcPt * >3cJ&^ 

o 

[0 0 7 3] 

(Dmmtf n^it l & v ^mm Kfkm & mm. $>z>^\rmrL, m 

[0 0 7 43 
[0 0 7 53 

^%-m<?)9 Fmoc&(7 )Vir*~> J] )l<#-)l< 

m . tBoc-S (t - r^- ^ * + v # ^ ^ofl^^te IiZX-oX i> m&-f%> 
Z\ t ifz, mmW: (^HAdvanced Chem TechM) , /n'- * > x. )V? 

- V \n y (^UPerkin ElmerttSlO , "7 r fl^ ->7^ ^- -f ^ (7. -7 -c - -r'^Pha 
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rmacia BiotechttS^K 7n* (^SProtein Technology InstrumentttM) > 9v 
#7 (*SSynthecell-Vegatt^> , B$^-brf ^7'- 'J^f y K(*SPerSe 
ptivetttl), lilli^f^^7f K£j£«£flJfflL^j£-f*£fc 
[0 0 7 6] 

(6) ^m^D^A^^-r^mmmmnmw 

if *^n--^^^^-, £ t 7L i£n X ^ KpWE15 (STRATAGENEtt 

fijffl-r^^-a-ji, -m^zmmzmmm^? tztz.i£pBii2i (ciontec 

[0 0 7 7] 

*i4DNAXIi^2 5 0-2 4 1 5 #i Ola^c|£^1-£gR5K BE?!j#-^3-C 
^ >/^R^n - K-r^>DNA3l(i^-(7)8 4- 8 0 4 £i»tcf£^-f 

[0 0 7 8] 

u^e-9-^9-< ^-^-tmuu^ 

ft, Jif£@£?iJ#^2 t^£ti£DNAX(i-€-<7)2 5 0 -24 1 5#S<7>ifi*C 

4-80 Amm^tm^zuftzmtommzmx-thm^it. z<DDNA<Dm 

M^? 9-t Ltli, pBI121(clonetecttS£)tf^f <b;ft£^\ C<0^y^-fi7 
9~\Zk. tumefacienceOTi^X ^ KH|f£1-& y 'j >-£j&gf3t<7> * - ^ * 
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r b cS7'nt-^-f^ffl^tU < , «t •) Sft L < (i^O^W^tc^ili" 
£ -7° n - ? - M x. (3TTA29 "7° n * - * - ^\ $ <b £ L < (± *5 ^itfcT- 

[0 0 7 9] 

-7 A £ ffifj 1; $ -tir^C tCiotMDNA mm tVA ^Ci 
[0 0 8 0] 

^/s'n, ^-f-i — T^OTE?! 1 ^ 0flx.(*h-7K /n^'J- 4r^^*7, 63? 
[0 0 8 1 ] 

ttlMfrfc irri^f 0Ox.tf, f- * fcli^£x. * tzte-f* Y 

tBIE#2 003-3056163 
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; ^r-v^-y, y n «; -<7)it^tc(i, ^x., t?;^, mmmm 

[0 0 8 2] 
[0 0 8 31 

, TkXfi3l"?4 is>Z&tsMfc1%mz&LxmikZft do -*UCJ:*K 

Miz^^fz^ummx^m-t z> - - <h^T ^ , -<oW£ c 

tBIiEilf 2003-3056163 
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[0 0 8 4] 

& £ <h T% Haoig^f § & rt 5 \ cms «S? fc Ltfl 

[0 0 8 5] 

cms»Mv\ i c m s MClI^jtfSfiASt'MiO 

[0 0 8 6] 

4OMti^lC|Efc<0DNA^^tti^Cf^L/s:15~50mer<7)^-'J rf* ? l^-f- K 
[0 0 8 7 ] 
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& mm^-rn tLxu, m*-i£. p c r & > tf>A^ij ^ ^ -t* - «> 3 

>S4W*tf?>n, -<7) ; ?*>, PCRWJL^ 0 Ztit><D^m±. Molecu 
lar Cloning: A laboratory Mannual, 2nd Ed., Cold Spring Harbor Laborator 
y, Cold Spring Harbor, NY. , 1989. VX'ik ^ 7 - * n > 2 

[0 0 8 8] 

itVA4>i:i «fcTO±& * - 1 * mm-t & £ k j± , pcr &-c ii 

fcLrraUntf - ifcco D N A £ i#M l-LT, |B]@Jt coifi|isri ? i£*6 ft & CI t 

i •}jE*|KI±5e*PCR&«:/Bv»" , C\ rtSMiifc t LX 1 A^iz 1 

itft^fc-t a - 1 ^ *> ^ o r v ^ gt£n o atfcT £ it ffi o y ? 'f v - 

v a > fe-C H , D N A 3&s 1 yy A * K 1 aUST-ab SitWotvj 
mtim^cfilt/ia^^ DNAtl D N A Sr^fif o jttfc L T\ tfcffl 

[0 0 8 9] 

PC RvJ-Ufflv^y^ ^f-r-ii, £ (£B£f H L< (2it!*"iJ#-^ 2 tcfS 
tStcoDNA@£?iJt[i]— CO, ifcJ±ffiM14£^&l5-50mereO:*- V 

?y#-^- 2 i;fem<o d n Age^ij tm-<v2 N A <D^i$ *>L<W:^fc<fcfcl 

5merm±0-?-0— SB^, £ fcli 1 ^flD N A £ fc«±*«>ffi*HRo£4fc L < j± 
1 5merJ^±<7)-e<7)— gl^WMf «bft£ 0 ^c^rt: J: ? K-/ 

0 %m±, «£ lj «FS L < (i 9 0 -%JJl±, S L < f± 9 3 %W_t, i 

L<li9 5%W±, f^lL<ii9 7%M±^-i»o £'*3 0 i-tf^-^ 
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[0 0 9 0] 

AfctW^fclBfrKfc^T*), R f «feTOtil**Bt'5fgt Ltfflv^if: 

o^ffl^^tt; ftJM iz R f &fcT^&£?£iST* £ & o £ <r> X -9 fcf ij 
ffl^riJi. — «fcWH-7-*-DNAOflJffli tz&-?-*- DNAfitTO 
Tv»4 0 R f iffS^coJt^ii, R f jtfST-O-r-^-DNA (Rf7-*-) <h 

a»AL^a**x.«fr J f*&*«l£#-e*45!EHJ: •) R f itfST £ i» A L £ 
[0 0 9 1 ] 

& , TIS K^-* «fc n %Jj&x i>ft7 zt &x § * o 

SfcKiE^fcJ: d RfitfcT-fi* c m s JSCS 9 >'*9 MX$>2> 0 R F 1 2 5 
i/:IJ0RF 13 8? >^?SC<7>^ h n > K'J 7fiOfiitil^H^:d: 

t, ORF 1 2 5££(iORF 1 3 8 9 ft#llt*0#^£ - «h K 

J: 19 , *AitfSWR f 1 Jtfs^-e*^ ifc^Bti*, 
[0 0 9 2] 

Un> K'J TH&lt&ORF 1 2 5 itliORF 138? >^?SC^ftm<7> 
>?~&^ «t *) ORF 1 2 5 ifcliORF 13 8? >'*9 SSr^tB L£B#H 
0fx.-tf, N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000^f£f££*L 

ttilE#2 003-3056163 
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TV^, #l F 1 -FOATPase (WTATPA£*B&) Wy^t;H^\ iHlltt^t 
mitt , ^ttHtftlBti^ ^»i*BM&« «tt^fflfr^KD N A Sr*X LTt^KIE* 
ifttt'llt^ot, ^o, ttfiMWOORF 12 5it(iORF 
13 8* w^K^Stfifcit^T, H:ttllIM#S^:(imK^14^^#:H 
M D N A £ if A L ^^K$£mf@^-ec7)^f»»^ 5 o % «t i) ^ < ffi'J,\ . «f i L < (± 
6 0 %m±, $ <b K0i L < (i 8 0 %Jil±^LTi/^; <h ZmUir %>Jj : (£Xh 

Z) o 

[0 0 9 3] 

HUHCfi, ORF 1 2 5 ^W-r^«K^t4^^M n y^ollAtli, ffctt 
UltiafST-R f 1 7& ? 2*X$tL*fc, ORF12 5^>/^Wil(ii«L, 

titA/ftfcmsn&vio ttz-t- «sorf 1 2 5 z^-tzmmnm 
A-eit orf 1 2 5 9 >/*?%<Dmmmmo%&±ffi.'j?Lx^z>ztj)mm2 

L^R<E»^^^OotJ*Ti±, OR F 1 2 5 * K^^f*»^80%mJi 
^..JbiEO^fejeiJtta, OR F 1 2 5*»ORF 13 8 * >/^Si:^f^>^ 

^ife«!»^c:oj&*aBfla^t>, sscj: 19 9>s*?n*tim-r2>m-v&hixz>o 

itc, ORF 1 2 5^0RF 1 3 8 iHE^**^* 9 - AUi®-^^ 
«K*5V>-CHS£-i2r, IW^ffiM"*-*- «ht:1#?>n^o £<bt~ii, ORF12 5 
^ORF 1 3 8CD£S& L< {i-SR^Sr-ft^^L^^y^- RfcMC t LT&*> 

[0 0 9 4] 
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[0 0 9 5] 

i-^^b*>> jilt, cms^tM^fffit^/:^ cms^t^iil, 

^£^-e^i9^ fyt*^ y KfiT-O^M<7)7t:^t-(iR f c m s 

v 8i#3M£fcv^ 3ocD^<7)fjf^£<J^<h Lfcri*, ^I^Ui: *K R tmtt 

-<^tm^^\ mmmm^<7>%m * mm -t %> t m -? z m v > a d t «t . 
< 1 & jft«F7&t?r^ t^cms mmmmx § & 0 

[0 0 9 6] 

cms MtR f ^*^BELTf#f>tL^iOT?<> iv» 0 
Ji&Oifiinrfg&yu Ltli, #!)xJ2\ #l¥6 -4 6 6 9 7 "Cft 

[0 0 9 7] 

«Bfl&T*o-C, $ ^^if2iM7°o^-^-tifc^^:^<7)DNAW-g|5X(i^ 
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[0 0 9 8] 
[«M] 

^ttEI^jt^ (R fitted) £JMH- i-T, R f »KT*>i£#K 
M1-&DNA-7-#-£JiigtU :<ODNAv-*-tR f itfST-OitfcSggt 

[0 0 9 9] 

D N A "7 - # - fi x A F L P (Amp l i f i ed f ragment l ength po l ymorp 

hism) ^(Nucleic Acids Research, 1995, Vol.23, No. 21 4407-4414) l<Z'<MCfz 
, G I B C O BR LttOAFL P Analysis System I A 
FLP Starter Primer Kit i:fctAF L P Srffofco *7 
-iJ-t (Di&mmm&mfc-t-ZtfW-t LT, cms ^n-b^*^ 3 > (Raphanu 
s sativus cv. Kosenaj <D 1 M$ ( (KC2/KA1) -1) t R f &$£X~$>2> 
^ 3 y (Raphanus sativus cv. Yuanhong)?) 1 fafo (YuanlO-3) £N 
. Koizuka, et al. Theor Appl Genet, 100:949-955 2000tC|fiic<^yVv£tCr^ 
X@£ L r-T n > F liBrft 8 g L T# <b fifcifo 2 1 0 0 fl3#tf> F 2 

u-tR imitt<DMimfcffiz*Ltzys^<DMmzmiizm-to 
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[0 10 0] 

y j -U m m\tfc k m v > t i± ^fi« t - *tj£-r ^^vadna^^d->{[:l, 

R f itfsT-5rtttrDNA -r- 77 - HSJ£3f <**a ? #3?ic DNA7 
^^^imiS^^^^ctoT, DNA7-*-HR f «fS^ii*££ 77^-1" & 
[0101] 

tV ADNA^Jt£&o^n-><7)S^f££:7-V 5 7^7^ 7'7'J-i:^v\ 
^1*21^7^ ^7 -Srf^tliL^o DNAft^Rt, F2*H^fp^ 
LfclSKftlffi Lfcfii: CmgLrJ 3 > «t •) , CTAB& (Murray, M. 
G. and Thompson, W. F. (1980) Nucleic Acids Res. , 8, 4321) Ci^VA 
DNA*««Lfco 7^7'J-lt 5A^^^-i LT ADASHII^? ( 
STRATAGENEtttO ' * ffl v » X , ¥^M20kb, . 5 X 105H<7> 7Af7r-v7 
>f 77 '1 - Ltzo ttz y n^U'^M-H TpWEB: :TNC^ * * - (EPIC 
ENTRE TECHN0L0GIESttM) £fflv^T. ¥-%il&4Qkb. *Hlik5. 5X 104^0 3 * S K 
7^-7*7 'J-^RL^:, 
[0 10 2] 

n >f-^ ^Off^fiftftHl, R f itf*T<afflfflUt£1I^&DNA^-5&--£*B 

*t;, ±|Et*ftS L^I7 A f 7 T - y 7 7*7 'J ~^f>, 7*7-*^ 

-tr-v 3 >y££ffi^T, 7A^^n->^fJ|L^ 0 i/;3X^ K7-f 7'7'J- 

III 1 K^-f J: 7 ^^DNA-7-*-f H ^*-;s-f^ 3 4 yZ^j&Lfz 
o n >-r 7*<7>— ^ n- >NIT7/2hT03-2ii1fty£lc «£ «9 , 

[0 10 3] 

M^T, ±f£n >x -r 7*60— ^^fiKi-nx = K7 n- >NIT7/2tT03-2OJt^ 
@£?|J£, TGenscanJ (H|X^-XV7 HxrliS) ^fflv^T, y^3>t 

7-vadna n&wmm^x& *) , t ^. ae^j^je ^ -> o ^ ^ t ■ 
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-eo#^-t-*eaa«jn#x.-c, r f mttznyotztmx-ko 

[0 10 4] 

3 I *V 3 y 9 D NA^ty 9 n - ~ > 9 
TGenscanJ X-mfc^ft-tz-fU*:- 9 -frh 9 - ^ ^- 9 SE" 
1 IZ mm Ztltzlfrh 8553*1* £ "C cOHpal-Swal Iff M" (8553bp) =Sr , -7^9* 

y h in JRffl Tifu—9* (FMCtttsD 4- ffl v > £ r ^m^^Ifj L 

fee DNAWfM-S:^tpr;W*y;U^»»3g (Epicentre Techno log i estt ) K«fc 0 
mfbLTDNA^liliRLT'io 3*bK, Vkh fitzmK*Wm&m&anKL\ZZ *) Wlff 
L£?n-^>?-|t(ftf-fc#£:o Cl*i£>02ffiODNA»r>T-£^ pGEM-T easy^? 
* - (Promegattti) Ct^n-^>^Lt, cds6/pGEM-Teasy& tfcdsSBT/pGEM- 

Teasy^tf^o iU\ ^lilUc^-f-V . _ 

[0 10 5] 

100^ lc7)lXK$IJPl^H®ia(20mM Tris-HCl (pH8. 5) , lOmM MgCl 2 ,. lmM Dithi 
othreitol, lOOmM KG1)*K, l^gO NIT7/2nX3- KDNA<hlO unit^MS? 

HHpal (SSitttM) fcflnx., 37«CK-cii#raiDffiLfco 

[0 10 6] 

iJPia^, 10/* lO3M0^m^ h } ) ^A(pH5.6) ^250^ \<D J. 9 J - )l> £ imZ-XtibW 
-80°CUT5^^^*PLT, 15000rpm,4 o C-ei5^r B 1^L^-r-5>o -hfit£Bfc§, £ 
f>UlmlO70%^^y-;W*#^tCtpx., 15000rpm,4 < C-C553'F^it^i-^o -hffifc 

[0107] 

Lt D NA«v lO/i iOlOXH»JR0*««ri0i(5OOiiil Tris-HCl (pM7. 5) 



mtE#2 003-3056163 



#il 2001-202082 



^-v: 38/ 



, lOOmM MgCl2, lOmM Dithiothreitol, lOOOmM NaCl), 1 fx l<7)10unit/> 
StSwal (^Mm±m) Zm*.. 25 0 CI<zxmfflW&L£zo ll^KTMOXloadingM 
fitfl(l% SDS, 50% Glycetrol, 0.05% Bromophenol Blue) £#P;i fz 0 
[0 10 8] 

l.2g<Di&m&T ^'n-XSeaPlaqueGTG agarose (FMCtttSO t , 150ml C91XTA 
E(40mM Tris-acetate, ImM EDTA) Mrift ^fDf^ lOOt: C» L T T 77 o - x 
L 45°C £ VmW L & ^ J££P Lfco 14 X 15cm CO 7^ h W H30mmipS X 1 
iniW^-A^lfL^ fciPL^y^£yit U£<^@^/j 0 Y — l^[z loading 
Dye^JPx./iD N A U£^, 1 XTAE.SOV/SOcmOmffi-eiSBf^m^^ftlj L/j 0 
[0 10 9] 

«^U^1& L/c^t-^, 0.5^g/ml xfy^A7'n^ K/l xTAE*#?flU^ U 30 
lW04126bp^>WfM"*, ML?^ x ^ffii^T^ tB L/c 0 

[0 110] 

Y )i<<Dm. £ 5QmgtC*t Ltl,« 1 C950 X GELase Buffer (2M B i s-Tr i s (pH6. 0) , 2M 
NaCl) £Jnx.fco ^^OAo/z^^-r^68°C{;MSL^ Kx-f K- F7'o 7 7 

$g#»Lfco ^<7)^-i-y^45°C<7) K7 << fc- h 7*D y ? K&U P# * a. - "7* * 
ITCL^^i^L, 5^flKl/: 0 I©fa-7*i:, r^om$200mgtc^ 
LTlunit ^GELase (Epicentre Techno logiesttfO SrSUx. T45°CO Ky^ fc — h- 
7"n 7n\ Sf^fa-7^±Ti:U^ J »U 3053*fMJMSL7t o 
[0 111] 

Y^mmzttLX, 1/3#S<7)10M »IRT>" : e-^A(pH7.0)*tPx.«flJL, 15 
OOOrpm, 5$HBit'l>Lfco -Lffl^ff L v>2mlO"r * o ^ - TIZ® U _hffiH*t 
LT2#»cOJ-^ 7 -)\s%-hUx.tZo 15000rpm,4°C-e2 0 55^ 

at'frLfco _tffi£P&#, $<bUlmlO70Xi^y-^*»^U*Px., lSOOOrpm^r 
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fco itm^20jul OTE*S«?S(10raM Tr is-HCl (pH8. 0) , ImM EDTA) £ ftp x. , 
[0 1 12] 

±^<hra^<7)^V5feTl#/;20^ lODNA^K:, 10// l<mOXK«§£fNi«( 
200mM Tr is-HCl (pH8. 5), lOOmM MgCl2, lOmM Dithiothreitol, lOOOmM KClh 68 
//l (7)dH 2 0, 2//1 (7)10 unit/ fit l(7)ftrlJP«|fBamHI (^@iiaS£) £ftPx., 30°C 
HTlB#F H ^D^L7t:o 10// 103MI^@tt- h >; ^ A ( P H5. 6)<t250// l«x^ 

S -)^$:1mz-XmWfe, -80°C^T555*^^±PLT, 15000rpm,4 o C-ei555-^^-r 
&o ±ffi£P&§, $ 6^1ml<7)70%-x^ 7 - ^ £ IftH^D/L , 15000rpnu4°C-C5^ 

@JRLrt:DNAitl8:K, M®7K20>« l=£rSPx.T^i- 0 55// l(7)$cMzk. 10// 1(7)1 
Ox PCR M«i&(l00mM Tr is-HCl (pH8. 3), 500mM KC1) , 6// l(7)25mM MgCl2. 8 
1(7)2. 5mM dNTP mix, l/u\<D5 unit/// 1 (7)rTaq D N A polymerase (£MjI?± 
g) SriDx-rSft^, 72°C-C3053^PfiLT, 3' 5fc»KdATP*ttiHl Lfco 
[0113] 

mn^m-y i )V Y :Microcon-50 U U <f Tag) hjRRj£i£«: 

& U 50Wrpm,4rT*20frWi&l> Lfco h 9 y 7°<7)tK^^T, HJtlOO// lOM® 
7k%mz.X, 5000rpm,4°C-e20^^^L7^o 20// 1 (7)TEiHiJ?ft (lOmM Tris-HCl 
(pH8.0), ImM EDTA) £ftPx., 7>f h^t)HL, |n]££^£iCL 

TSf Lv^-r^ * nif-i-ytc^ L7j 0 3000rpnu4T\ 55J-ffljft'fr Lt\ 7 )V 9 
-jx- - y KODNA ^HJRL^o ? n > ^BrJt 2 tfo-f& 0 

[0 114] 

±j$<7)^gfe-e#ibtL^5// loffig£ft£?n-^>^Bff)f i #u?2 
, 1// l<7)50ng/// 1 pGEM-T easy^ * * - (Promegattg) , 6// 1 ODNA Ligat 
ion Kit Ver. 2 (S«iSa*)OIi8ifc 16*0^30^15^ >^r^- h L£ 

o 

[0 115] 

ELtlZi&y 1 ?l/^--jL-y -> :Microcon-50 U 'J ^Tttg) ±f£RJ37i££ 
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100// l<Dmm7kt t i> \zfe L> 5000rpm,4°C "^2053- r^it^ L£ c F77 ^V)^ 
J£T, ffJtlOO/, 1<7)MtK^*P^T, 5000rpm,4 o CT205}-p B 1jf^L^o 7 -f ^ * 

3000rpnu4°C, 555^^1/ LT, 7^^-^7F<ODNA £@lRL7^o 
[0 116] 

- v a >m±mMmm (Gibco BRU±$!i) ^fa-ycAix, 
fc^^^Ltz^V? Fn,fl/->3 («OTlmm) +a^7 h (USA Scie 
ntific PlasticsttiO^ D N A t rlfP Lfz±m^%& Ltz 0 Electro Cell Man 
ipulator 600(BTXtt»0 v^T, 1.25kv, 129n, 50// F<^#-C^ 1/^ h □ *° 
U-v a >£frv\ ^<7)f£jS^37°C^£>7c500// l<7)S0Ci£:«l (Gibco BRLttM) 
^^^^■7 Ml^nxTCo ^mM^10mlco^#^^-yn^L, 37°C^mmMt 
0i^mLtz o 100//g/ml<7)Ampiciline(fn7lc^tt$Si)> 20// g/ml<OX-Gal (SMJi 
ttMK lmMOIPTG(SSiitt^) ^inx.^LB^^%(l%Bacto-Tryptone, 0. 5%Bac 
to-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) LfzT^B'M^^f , 18B# 

Ph1J^±37 0 C-C^«L^o 
[0 1 1 7] 

^^igttl±^mtL/;fiv^n d^-^, 100//g/ml<7)AmpiciIlin^Snx.7t:2ral <7)L 
B^HkUT, 37°C-ei8B$r H 1J^±^«L7t:o Lt^JM^^ 5e^^«t J) 

KDNA^iffi Lfzo -7°7*< K D N A i: g fl^lfn'^^ □ - - > 7* $ n t 
£ <h SriWK»mEcoRI(^ajfia«)-e«IBf LTIIEL, ^ o- - >^HfM- 1 
S*<7) & O £cds6/pGEM-T easy, * u - — > fftftfr 2 fi*^ i> <0 £ cds6BT/pGEM- 
T easyi: L7tz 0 
[0 118] 

±&<DU& -e#7ccds6/pGEM-T easy/5: cK c ds6BT/pGEM-T easy £ L/w-^ti^' 
ft^JJiHDHlOB^ 100 //g/ml<7) Amp iciIlintrSnx./i 100ml <7)LB igtflUT, 37*C 
Tn8B#ra^*L7to 7;W* VSDSffiKJ: *) , Qiagen Midi* y h (^7y>a«) 

[0 119] 
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cds6/pGEM-T easy R £/cds6BT/pGEM-Teasy ^> * ti ^ft £ M IWH EcoRI T*$J SM£ 
, v^y* y f iilXffl 7 # n - x ^ ffi v ^';Ht*i i <9^? 
s 0JR$*L^DNABfM-*fl|i»^KIEfliffl^^ * -pKM424 (pKM424HCaMV35Sy 
n^E-?- : GUS gene I N0S?-< 9 -COifM" £#nx.£^ ? -rt ? pLAN421 ( 
Plant Cell Reports 10(1991) 286-290^??-) OEcoRIg&{£ K * O - =. y >f L 
t, WfofcW&flkm^? ?-cds6/pKM424&D s cds6BT/pKM424£ Lfco ttTCPi 

jSS, cds6/pKM424^cds6BT/pKM424(if5l#(7)^v£'et#^n^<7)-r\ (tfiO^Ai: 
cds6/pKM424 i:ov>TW* f£j£ 1" -5 0 
[0 12 0] 

100// imxH$lMg^Mfrift(50mM Tris-HCl (pH7.5), lOmM MgCl2, lmM Dithi 
othreitol, lOOmM NaCD^C \fxg Ocds6/pGEM-T easy DNA<hl0 unitOffll 

k#*ecori CMmmm) zmit, 37x:izximmimUL?z 0 

±IEOHpaI-SwaI»fM-^^«)aiL7t|WI#<7)^T\ cds6/pGEM-T easy^ 
«b cds6 * ^-tf EcoRIBff Jt * 55-MIIII JR L fco 
[0 1 2 1 ] , 

100^ l<Dlxmmmmmmm(50aM Tris-HCl(pH7.5), 10mM MgCl 2 , lmM Dithi 
othreitol, lOOmM NaCl) ^ iZ s 1 ft gtf>fiS$rff£®3£!&ffl^ ? 9 -pKM424 1 10 unit 
OftlJRIIMSIEcoRI (SMitttiO £*D;L, 37 0 CtCTlB#P H UnSL^ 0 &Dffi&, 100 
p I (Dm Tris-HCl (pH8. 0) 1 unitOBacterial Alkaline Phosphatase 

[0122] 

.200 ft 1 (DTEmWiW. (lOmM Tr i s-HC 1 (pH8. 0) , lmM EDTA) -Cfi&ftJ U:7x7-^- 
*nn*;i/^£Jnx. % $tL<J«#L/z 0 15000rpnu 5frlHit'Mlfe; ±ffi£frLv^ 

//l<03Mft®?^- h U ^A(pH5.6) <h500^ \ <D^9 y - )V^k1]W^xmW^ -80°CH 
"C5frWi£iPL"C, 15000rpm,4°C-ei5frF B 1jS>L>L7^o ±*Ti£P&£, S £> KlmlO70 
JP^y-^&IBhMlj&nx., 15000rpm,4°C-e5frF4^LvL7^o ±ffi£P&#, M^M 
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itK£5frjigS£*!l$-£fco ifcJRKlOOyu 10TE^^(10mM Tri 
s-HCl(pH8.0), ImM EDTA)£fl[|x., ^£K&7&»U long/// lOj^Jt £ Ltz 0 
[0 12 3] 

10^ 10HNR$*irt:EcoRI»ftf\ 1^ KDM. 1 ) >®Hfc$*i*:pKM424^* 11 ^ 

1 ODNA Ligation Kit Ver. 2(^I^ttM) lM£fl|fn^ 16 o C"e3055-r B ^ > 
^ra^- h Lfz 0 
[0 12 4] 

mWZM? 4 )V 9 -=l=- y Y :Microcon-50 ( < *°7ttM) ±$ZKfcWL$: 
100 ju \<Dmffi7kt t i> tcff U 5000rpnk4°C-C2055^;t >l> Lfz 0 h 9 y -7°<7)7K£ 
4#T, SS100// l<7)M®7K^inx.-C, 5000rpm. 4^205^1 it ^L/to 

3000rpm,4°C, 55^^ >l> LT, 1 i )l 9 - v V <D D N A ZUULtzo 
[0 12 5] 

- v a >ffi*M®DH10B (Gibco BRLttlO ^fa-7l:A^ fiKignffco i^*6 
7]C-t-e^^L7t:-^W^ Fn.f V--> 3 >i (mffiPflffilmm) ^r^-^-y h (USA Scie 
ntific Plasticsttp) H % DNA <hjj|fO Lfzi^MM^^LfZo Electro Cell Ma 
nipulator 600(BTXttSO v>T, 1.25kv> 129a, 50^ FC0§frtx lx 9 h n ^ 
v a ^f£E*>^37 0 C ^#7^500// 10SOCl#:H!l(Gibco BRLttM) 

£*a>^;/ Mlftlx^o «B^10mlcOJ#«-f-^-rtC#L, 37°CeiR#P H m<h 
d^*L7c 0 50^g/ml<OSpectinomycin(Sigraatti^) ^tJDx £LB«7^£itil (l%Bacto 
-Tryptone, 0. 5%Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) tg^Lfz 

-kmrnzmr, i8B#^m_t37 o c-e^# Lfz 0 

[0 12 6] 

*7^i$itil±tCJl^i7t:3n^-^, 50 / ug/mlOSpectinomycin^Jnx.7^2inl<7) LB 

mmzx. 37°cxismm&±mmLfz 0 mmLfz-kmm^h, ^m^x^y^^ 

5 KDNA^ffltii Lfz 0 7°7X5 KDNAHBamHI^fi^^Hpal^fi^^ n-^ 

yyztix^^zz t £mmmmmndiii(MMm±m)xwm trmuL, cds6/ P K 

M424<hL7c 0 
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cds6/pKM424 £ L ^MMDHl OB £ , 50 ^ g/m 1 CO Spec t i nomyc i n £ fip x. £ 250 
ml (DlB^mzX, ZrCXimm^mLtzo T^MSDSftCt !9, Qiagen Midi 

[0 12 7] 

mm^ i tcfsm^Ja^se^j £+5^1*^1- & 9 a n - >CHI (EI 2 #bs 
«Noti Cm.mm±m xwmfe, y^y* y YmmTji'u-^ttm^tzYJvm 

— pBIGRZ2 (^W ^-^^i>^ t h >; -55(1997)37-39) ^NotlgfSf^t- ^ 
D-->^*Lt> mWMmz&m^t ?-CHI/pBIGRZ2<!: Lfz 0 J^T^MI^tf 
i"o 
[0 12 8] 

100/u KDlXHmmm^MWsm(50aM Tris-HCl(pH7.5), lOmM MgC12, ImM Dithi 
othreitol, lOOmM NaCl, 0.01% BSA, 0.01% TritonX-100) ljug<Dv^r 
^o->CHI DNAhlO unit^$IJ|^^NotI (S?@jitt*0 £ftPx., 37°C^T1 
fW/JllS. Lfzo WT\ ±BS^Hpal-SwaI l*lf>t £HX «9 tfcS L /jIbJ^co >/ 7 A 
n - >CHIONotI»fn- HI JR L fc G 
[0 12 9] 

100^ \ <Dlxmm&WMffiifc(50iM Tris-HCl(pH7.5), lOmM MgCl 2 , ImM Dithi 
othreitol, lOOmM NaCl, 0.01% BSA, 0.01% TritonX-100) Itx^WfoWA 
Smm^? ?-pBIGRZ2<hlO unitOffflJPjl^itNotl (^Mm±m) Zmz., 37°CIC 
xmmmi&LtZo M&t-k, 100^1 OlM Tris-HCl(pH8.0)<h, 1 unit^Bacteria 
1 Alkaline Phosphatase (SM it tt»0 £tJPx. X j&fO&, 50°C "T 1 B# Tel tJP7m L "C M 
'l>ML^o 
[0 13 0] 

200 ^ 1 OTEM M ( 10mM Tr i s-HC 1 (pH8. 0) , ImM EDTA) Xiffi P L/:7x/-;i/- 
^OD^yVA^iJOx., ^L<m^L7t;o 15000rpm, 55^K^L>^, -Lffi£frLv> 
fi-7i:^to d-Jt3£«U ^ >/^K^^0i^v^c o 20 
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imm^i- h 'J -7 A(pH5.6) £500 -80°C^ 
T5^^^iPLT, 15000rpm,4°C-C15^^jt^L/i o ±*j|£P&£, £^ClmlO70 

fcIt£5$5'IIMe*$-£rt:o ?t^tC100^ l<7)TEW?R(10mM Tri 
s-HCl(pH8.0), lmM EDTA)£#P;t, ^£K$g?&»U 10ng/V l<7>iftjg t L/j 0 
[01311 

10// 10ffi«!$*L^NotI»f>t> 1// l^M'J >@3Kt£ti7t:pBIGRZ2^ 11 ^ 

1 WDNA Ligation Kit Ver. 2(^S^f±$mi#$£?lfn^ 16°Ctr305^FB^ > 

ffiW*ii"7 f ;i^-J--y h :Microcon-50 (^J'fTttl) ±f5J£fctft£ 
100 // 1 OSiKffi* tti bZ&L, 5000rpm,4 o Ce20^^it>^ L fco 1^7 y 7"<7>7K£ 
itT, M-100// ltf>j£ffi>jc£1rax.T\ 5000rpm,4T:T'20#|ifli£<kL£:o "7 4)^/9 

3000rpnu4°C. LT. 7^^-a-7 KODNA £ El J|X L £ „ 

[0 13 2] 

- v a >ffl«0DHlOB (Gibco Bmm) ^fa-7UA^ $1< ?I-if 7j 0 
2R_tTf£-*» L^iiV^ hn*-l/-y 3 >ffl (SfrlTOlmm) ^fa^y h (USA Sc ie 
ntific PlasticsttSOC D N A tMft\Lfz±mn£&Lfz 0 Electro Cell Ma 
nipulator 600(BTX?±i£) v>T, 1.25kv, 129H, 50^ FO^fef^T'J- V 9 h n # 
v 3 >^rtf </\ ^O&i£^K37 , CK?&#£500,ii 1 CO SOC^flfe (Gibco BRLM) 
£*A^-y HcJox-feo 7U§ffi£l0ml<7)i#*-^--7X1£U 37*CTl«FW«t 
d^f*L^o 25^g/mlc7)Kanamycin (%HtHmtt9&) **Px.7tLB^^tfl(lXBact 
o-Tryptone, 0. 5%Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) C L 
Tt^ffi «rl£tf ; 18R#p H mJi37 0 C-et£* L fc„ 
[0 13 3J 

^7^*&Afe±tC3^tt^3n^— 25^g/mlOKanamycin^J , ]Px.7t:2mlO LB±$^b 
HT, 37°C-ei8B#F B 1J^±^*L^o i^«L^»f>, 5ei* K i *> 7 * < K 
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t&mf&mmin&iii&mmttm-ewwrLxvmL. chi/ p bigrz2£ Ltz Q ch 

I/pBIGRZ2£M# Lt^JJ§®DH10B£. 25^g/mlOKanamycin£fln*i7t:250ml OLB 
JgfilfeKT, 37°C-C18Bf^^*L7t:o T^* VSDS&KJ: 0 , Qiagen Midi* v h ( 

[0 13 4] 

# ^ n^cds6/pKM424^ ? * - , cds6BT/pKM424^ * ? - WCHI/pBIGRZ2^ ? ? 
-<7)^-n^tL^, P^LTtztSW^gf^fflT^ny^x 1 ; ^ AEHA101U#A Lfc 

[0 13 5] 

T^n/s^x'; r> AEHA101<7)ilx^ h n*°l/-v a >fflr? >i£t-> h-b;i^£J^ 
T^^v*-e^M L7t:o T^ny^f 'J ^AEHA10l£, LB*^i|fc_t"C^ h V - * 
Lt, 28*CT?24l$fflJ£ILhig* U y>^3D--*^ 0 20ml(7)LB^ttiOAo 
fjSOmlit^HitSWlSOnD^-SrtiML. 28°CT40B#r H 1tg<h "9 *£* Lfc 

o 4ob#k^> $ ^mmmm^mm Ltz 0 t%mm 

£l500x g> 4°CXM<k LtlSL^o ±fr^itf:fa- yC40mlO7jc<% Lfc« 
BlOX^U-bn-^SrAn, Ift^Siif 1500x g , 4"Ct?j*'fc Ltil t tz 

n-;i/£Jnx., SJK?SL7to ifL/:v^ ? n^-i — yiciOO/* 1 foIflt*fl> 
V±U ifc#2*-C3M6&, -80°C7';-+P-^^#L^o 
[0 13 6] 

7K±T'v#^L7to Lfcl. 5ml fa-r^OjK 10xp 7 Fnn>tT> 

h -b ;P £ A ft, 100ng^cds6/pKM4243Z. (±cds6BT/pKM424co 7° ^ X 5 KDNA$:in 
z.xm<mULfz 0 ttz, mW.^, : ?tt>'<%*?Lfzl.5m\J-j---7lZ40 / u 1(0X1/ 
? h uuy^T-y h-kfrZXti, 100ngOCHI/pBIGRZ2<7)-7°7^ KDN A SrJJDx. 

xm<muLtz 0 

[0 1 37] 

tBEE^ 2 003-3056163 
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=f^7K±^i%^ Lfz^U? hn^l/-y 3 >ffl (m^PMlmm) * jl ^ -y h (US 
A Scientific Plast icstt^) D N A t ffefO L £ T fu -f- >; <y A ^^i" 0 E 
lectro Cell Manipulator 600 (BTX?±S!0 v>T „ 1.44kv, 129n, 50//F<7)#f^ 
T'xl/^ h utfU- v a >£^t^ ^c7)|£li;-t>H30 o C^fi#> 7tz500^ 1 OS0C*£% 
(Gibco BRLtti^) ^^i^y h izMz-fZo T yu/*9 f 'J V A £lOml<£>}#«^ 
-n:ftL, 30*CTll5HI«fc 3 

cds6/pKM424^< ? ? - X (icds6BT/pKM424^ ? * - 4- # A L/:7/n;\'^f 'J *t" 
A(±50^g/ml Kanamycin (IWM^tttO , 25/zg/ml Chloramphenicol (fP^ 
UlttiSO , SO^g/ml Spect inomycinCSigmattSD , 2.5/ig/ml Tetracycl ine(Sigm 
attSO ^rJ!jnx./v:2XLB^^^^(2% Bacto-Tryptone, 1% Bacto-Yeast Extract, 1 
%NaC 1 , 1 . 5% Bac to-Agar) \Z , if* L^r/DA^f '^A * '*£ lf\ 241$ K J^_t2 
8°C-etf*L7t:o 

CHI/pBIGRZ2^ ^-^lAL/cT^o^f 1 ) ^ A Ji50// g/ml Kanamycin ( 
ft**6Httt!i) , 25/ig/ml Chloramphenicol (fPTtM^ttM) , 30^g/ml Hygro 
mycin(SigmattM)^Snx.fc2XLB^I^i$«i(2% Bacto-Tryptone, 1% Bacto-Yeast 
Extract, l%NaCl, 1. 5% Bacto-Agar) Ltz T >fu y- >j ^ A £J£lt\ 2 

4B#raJ^±28p-e^ * L^o 
[0 13 8] 

^!»K*Jnx.fc2ml ^LBigitfctCT, 30r^24B#F B m±*t« L£ 0 J#*L*:7^n 
/s^-r 1 ; VAfrh.- SgfeKJ: 19 ^ KDNA&fllffiU cds6/pKM424^ * 

- , cds6BT/pKM424^ ? ? — 4> L < (±CHI/pBIGRZ2^ ? * - ri s T ^ n / s ; ? -f "J ^ A 
K#A£ft-Cv>&Clfc *«UR**HindIII(^fi3aa«)"C«J»f L-CltEL^o fit 
© £ *Ut * n - > ii, 24P$HQJ&* L jjKM80%^ 'Hn- ;w &m*Mx. 

[0 13 9] 

i- 9 *^<Dfc'&m&lZVXT <F> X d ofc 0 ^ >fi3ltC0 cmsJ^S jtfeTorf 
125 £ & oCMSf- * * (SW18) CDS^fc 1 0 %<7>#ffiflff^«T^ffi$!l31 U * 
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&v>MS*£Jfe(T. Murashige and F. Skoog Physiol. Plant. 15: 
485, 1962) -C^£-££ 0 §Bff£ 7 B- 1 4 B <Dti)MVdfr hBmUfrtzli £W 0 
3 - 5mm<7):R£H^5^t. #tfMS*£ttl (v^tt M 5 5 1 9 ) + L 
ii3%+2. 4-D lmg/K T#n-X (v^-7t±, typel) 0. 4%f23 

12-1 emmmmmLtzo <zcot^. mm*v>tztb\z9 ^u^<nmu 

[0 14 0] 

CHI/pBIGRZ2 ^^tfT^n/^-r'^A^ 28°C "C 8 - 4 8 B# |BJ Jg£ L , 0D 6 
-*S*feK:iR.»Lfco iZJOfritfc&ttfc lOT^n^f'J ^ A 

^!lx.tfMS^i#ltfe+B5kr^ < > (v^-vtt, MO 4 0 4) +li3%+2, 4- 
D lmg/l<7)*gi&-C2B|tSi*g»U iS*$*fc 0 fl&SfeSL MS*^^+B5lf^^> 
+ IS3%+2, 4-D lmg/ncJjL»K^^^^-> 1 ; > (7 7>ff«-tl:, -tr* 
•rOifz (iGIBCO-BRLtt Carbenicil 1 in disodium salts) £500mg/l<*>8tJg-e$i 
L P£® K KM * L , T ^* n / s ; * 7- >; ^7 A £ P££ L o 
[01 4 1 ] 

JBtlS 1 v^T 5 / >3mg/l + #-^-v V >500mg/HC^px., fl?&& 

5mg/K ifcSifeffifc Lt*tv>f ~>>5-30mg/l (t*7^fX^i 
;>>mmia) &$»LfcJgtt-?14B-21BJ#*Lfco cot i^feco^^^^tti 
Jli" Z> m £rfr$> & co T\ * fi h (± m friz >X<D 7s r -y "7° <0 Jgifc k ft x. # x. tz 0 
[0142] 

-?<Dt%M tLX itm x. ffMS^^b ( v ^-r tt, M 5 5 1 9 ) + $!f£ 1 % 
+ ^>'»7^ 7 7°'; >3mg/l + -tfTif->lmg/l + #-^-~>'; >500mg/l + #^ 
-7 >f -> > 5 - 30mg/l £ ^ tr & o $J »> □ <b * ^ X tfM L HEtt £ £ 

<vigmz®m L23 o cT-3iirB^s# t, fo^io* * s t?3aw^r 

[0 14 3] 

miiEilf 2 003-30561 6 3 
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Ztifzo ^F^(±-eo^B5^W%(v^-7tt, G 5 8 9 3)+li3% + ^>y 
5 >lmg/HC#LTW)S:L/iabiMS^% (v^tt M5 5 1 9) + 

% + t7 ? l/>^0. lmg/l+^> ->*;!/ T 5 y 7°'J >0. Olmg/lfc^tfJ&Ji 

[0 14 4] 

7 : fm&&fc<7>M$f (iADNA o^:m ) 

^7y>|i(7)DNAfI^7 h (DNeasy plant mini) ^fflV>TDNA^|.iL 

PCRft^ffl^t, z^AD N AHfH"^ 3 #Bf(a, b, cSPfi) tCov^T, fefcLfz 
(fir* £13 3 HjjrT) o a^(±BB^J##l'<7)itl£E?iJ3186bp^f>3753bpS"e05 
68bpT*£> «5 > "7*7 — K"7°7^ — b LT T5' -GAAGCAAAAAAGAAAACGAGCAGAG-3 ' 

J ( 4 ) , »; / - y -7° 9 -f v - 1 l r rs ' -ccaaaaatccgaaatccgaatagac 

-3' J (E?iJ#-^ 5 ) L rco bf5fi(i@e?ij#^- 1 <04£^@e?ij4869bp^ «b5112 

bpi-e w244bp-C* 0 v 7 * 7 - K 7° 7 4 — t L X T5' -CTCGGCTCTGGGTTTAGTGA 
-3' J (S£?IJ#-S§- 6 ) , 'J/t-X7 7^-hLt T5' -TCCACAAACCCTAGCCAACA-3 
' J (mm^ 7 ) Srffiffl L fco c«Bt£(iEyiJ#-^ l Oi£S@^ij7766bp^ ^8250bp 
£ -C*<0485bpT-* 19, •7*7-K-7°7^-7-<!:L-r T5' -GCTTATGCTTCTCTGGTTCGCC 
TC-3' J (BB?iJ#-^ 8 ) , , jA-7 7 , 7^f-7-tLT rs* -CTCAGTTTTCGTCACCTTAC 
ACAATGC-3'J (BE^'Jl^ 9 ) SrffiffiLfco 
[0 14 5] 

V1^I»DNA?§» (50ng/^l) 12. 1 M KD^M^ 2/i lOlOx 
PCR *IiCm(100mM Tris-HCl(pH8.3), 500mM KC1) , 1. 2 M lc025mM MgC12> 1. 
6// lcD2.5mM dNTP mix, 1^ lO^SGficDlO^M? * 7 - K7*7 -f 1^1 
^^■gBfi^lO^M 1 ; /s— y>7°7^^-v§Ht, 0.1// 105 unit///l ^rTaq D N A 
polymerase (^Ii£*±M) «rjDx.TiSfO^ 94°C40#\ 55°C3 0#, 72°C1t><7) 
■9->f y 7l/^35H^t)?Ii-*H «t «9 DN A Sr^ipg L/wb t-v;i/t^7 7-li, UN 
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Oil (BiometratttK) *i£ffiLfco 4% Nusive3:l Agarose (FMCtt^) 

/lXTBE(89mM Tris-borate, 89mM boric acid, 2mM EDTA) Iii<7)^;H^^ 
i&KJ:»K iiips»£?» Lfc (EI3£#hs) 0 
[0146] 

o 

[0 14 7] 

mmM8 : J&Km&fcntiffi (erases? W^SfORF 1 2 5*flt*0«^0 

its) 

Hi&CT 7 tmcmitn'zitt* 1 cms ^ w^t^orf i 2 5 

[0 14 8] 

(i) fcmmmm^<7)?>^?wm& 

9 ■ S^jjltjffl^ ? ? > 7D >rmzm It, N. Koizuka«b (The 
or Appl Genet (2000) 100: 949-955) <V^fetzm£Xft^tz 0 

Mfcttlzit, f#fc*Lfc^ftlESH-**Ool3r* (ft $ lmm) lot, 100^ 
i% L * > / * * ffffl tBMW^ (50mM Tr i s-HC 1 (pH7. 5) , 2% (W/V) SDS) £ tK-^ L 
ILI^tcAtL, ?L«rCJgiJ»Lfco -<^£, v>T * nit>L^^.-"7lc^L, 1500 
OrpnUS^M, 4t"Cl^L^o Strife, ±«*ffi«r*f t v>vf * nit^^ - 7 
K&U lOOVXSfrmmLtio #Jtl5000rpm,15^W, 4°CX'M j L> L> Jhg*i£ 
^DfLv^^^n jf>L^ -n- - 7'C§ L , SDSnTr§tt 9^**9 M'&fflL £Lfz 0 77 
•7 F"7 * - FSC <£ ^ SCtes* 7 h (Bio-radtttD . v>TSDSoT?#14 

* t %&nmwh%t<n -r 9 ^oua^ h & |5j^^sdsbTv#14 * * km * a 
[0 1 49] 
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( 2 ) SDS-PAGE&tC «t Z> 9 Ro^i tPVDFH^<7)|K¥ I ? > 7*nf 

7xl0cm£j CO 10%OSDS*° 'JT^'J^T^ K^^fflv^t, 1 1/ - > $> tz *) 15 g<D 

^t<7)t^^liORF 1 2 5 * >^?nmmm<7)):m<7)fzfr, *JR^yiJfcR»K 

m^^»J#ft{±10mA-eiB#K, 15mAT?lR# Wtf o fc 0 
, -feS K7-fynf^>^I (B*&SM±*0 £fflv>T, PVDFJH (5'J^°7tt 
9k) i:-f'J7^J;V7< K^ntxa^W^Rfc, 100mA, 1 B#P^<7>^f^T|e¥ 

[0 15 0] 

(3) t/Lfrfcfflv**:* w?*R<£>tfctfl : •)x^^>7'Df^ 
* > / * * R 4- $fM L £PVDF H * , _tT2tfc £ 55iPJ L> 10ml O :/ n * > y&WL 
(20mM Tris-HCl(pH7.5), 500mM NaCl, 0. 05% Tween20, 5%**A^;i/?) US 
L, 1 nnmt *> LT, 7Dy + >/Lfco 

±<7)PVDFMT* 5 h3>K'J7^>/^ Ki^> n>ho-;i/«hL TATPA£ , TOPV 
DFK-C«fflflaRllltt^l»a^ >^?R-e&£ORF 1 2 5 Z^tkrtltfimLfZo 
10ml O 1 . (10ml CO 7D -y * > ^iSflfcK, ATPA^tBffl t LT100// 1 0 

ATPA^y-^n-^-^^^Jpx., ORF 1 2 StfcfcUffli: L"C2^ l?>ORF 1 2 5 
H*ti~<2> £#[|;Lfc(M. Iwabuchiet et al. Plant Molecular Biolog 

y (1999)39:183-188)) PVDFIH £ f£ L 1 8HfflSt^ L/c 0 lOOmlcDTTBS (20 
mM Tris-HCl(pH7.5), 500mM NaCl, 0. 05% Tween20) KFVDFH££U 10#WiS 
HL/: 0 i^*ft*3@ttO^La*I^— ^tSfr?R*^v»atL^:o 10mlco2^ 
t/L-frSJC&SSE (10ml O^n y > ATPAftftffl t LTIO^ \<D/<- t + y 

^--tr^jttJPL^-V^m^-y^IgG (AmershamtttO , ORF 1 2 5*fcffiffl£L 
T10/i 107^* •) 7 + r ^-^fetttniLfc^Jft^^IgG (Bio-radtt^ 
) £#Px.£ (M. Iwabuchiet et al. Plant Molecular Biology (1999)39:183-18 
8)) ) PVDFM^SL^tL-etLlBtF^t o Lfco lOOmlcOTTBS (20mM Tris-HC 
KpH7.5), 500mM NaCl, 0. 05% Tween20) iCPVDF U 105HBM£ o Lfc Q 

- 0$fcf^*3|Hl*| 19 )I Liifij02^#?f fc«fe^»E Lfc 6 ATPAttttiffl t U, v>- 
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lr*i<y- j eKtt-$-Z>it^$kit*s*T^ TECL+J (AmershamttfO^fflv^ 
S^UlL^o ORF 1 2 5tfcmffit Lt\ T;U:fr 7 * * 7 r * --trO^-fe^ 
«T**&BCIP/NBT (MOSS Inc.ttK) S^WIIfe^mL^o 
[0151] 

^^-;^■Cafe^)ATPA<^)#S^J:^±^it^^'^^:L'5:v^^ ORF 1 2 5 ? 

mGL&tittffl&'e&Zim*. RIM. Iwabuchiet et al. Plant Molecular Biol 
ogy (1999) 39: 183-188) o tti, ORF 1 2 5 9 SCS^tm^M^OJt-^ 
£ itWcrZ t , ^rttHim^ 9 ^-ei/8-1/16, fflstt * *-Cl/Sg 

ORF 1 2 5 * VA?«©«tf^t*|ttli, SIKiSilU raiftOH^tc 
**^t^<b, ^I^DNAIS^iJti. U3'/K'J7^0RF12 5^>/^S 

Tab * c <h tmw $ tLTto 

tLTv^^t^HIS-eiTt (EI5) o 
[0 15 2] 

Lxj-9 ®m&M £ mL-t ifg^it^rt ^ «r t ^ k & ^ £ Q 

[0 15 3] 
[S^iJ^l 

SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 

<120> A gene which is involved in recovery of cytoplasm male fertility f 

ffifE#2 003-3056163 
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rom steri 1 ity 
<130> A11259MA 
<160> 9 

[0 15 4] 
<210> 1 
<211> 8553 
<212> DNA 

<213> Raphanus sativus 
<400> 1 

atttaaattt tatacttaat atgtatttaa 
aaggtattca tagatgttat gtattcgtac 
tatacttatg tatacatata cttgtgtatt 
tggtattcgt atattttatg tatttgtaca 
tatgtatttg tacatcttaa gtattagatg 
ttcgtacacc ttctgtatac cttaggtatt 
tattcgtaca ccttatgtat acttatgtat 
atattcgtac atcttatgta tacgtatact 
attaaacgtt agacataggg ttccggattt 
ggatttaccc aatggttctg gatttaccca 
agtttaggat tttaggttta gtgttttgtt 
acaaatttgt tcttcctacc attttgacaa 
ttattaaatt tacccagatt tatgaaaatt 
tttatcattt atttgggtaa atttcataaa 
ataatttatt cggattctgg atttacccaa 
ttaggattca tggtttagag tttaggagtt 
tatttaagat aagaagttta tgcgagagaa 
cttaagacat aaaaatcact agatacttga 
tggacttaat cttggtgtac ccctagagta 
actcatttca cagttgatat cttttaaaaa 



actctccaat 


gcaataaggg atataaacaa 


60 


accgatgtat 


tcgtatacct taaatatatg 


120 


cgtacacctt 


aagtattcga tgggttatgt 


180 


ccttatgtat 


acttatgtat atgtacacct 


240 


agttatgttg 


atattcgtac accttatgta 


300 


cgtacacctt 


aggtatttgt acacctaagg 


360 


acgtacacct 


tat at at teg aacaccttag 


420 


tatttcttga 


gttatagtga attagattgt 


480 


atccaagggt 


tccagattgt ttcagattct 


540 


agggttccgg 


atttaggatt caaggtttag 


600 


gatgattttt 


aatatttaag ataaatgtag 


660 


aaaatgaaag 


atctatgtag gtttccaagt 


720 


atccataaat 


ttatataatt ttatgaataa 


780 


tatgaaagtt 


tcttttatgg gtcaaaatgt 


840 


gggttccgga 


tttacccaag gattccagat 


900 


tatgtttagt 


gttttgttga tgattttaaa 


960 


tttggtcaaa 


ctcaggttga gtcttaactt 


1020 


catggaggca 


ccaaattatc ctatattttt 


1080 


aaccttaagg 


ttcaccaacc aatagaaatc 


1140 


agtaaacaaa 


atattgtcga gttatattac 


1200 
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atttttaaaa taaaaatatt aaaaaataaa aataataata tatgcaaaaa aaaagatttt 1260 
ttaaaaagat tttaatttcg tcaacaaaac actaaactct aaactctaaa tcctaaaccc 1320 
ttggataaat actaaaccct aaattaaaaa cattaaacca taatagtatt tttaagattt 1380 
aatgttttag tgtttagtgt ttttgattta gaatttagga ttatccaagt gtttatgatt 1440 
tatccaaggg tttagggttt agaatttagg gtttagggtt tagagtttaa aattatccaa 1500 
gggtctaggg tatacccaag ggtttagggt ttaggattta gggtttaggg tttagaattt 1560 
agggtttagg gtttagagtt taaaattatc caagggttta gggtataccc aagggtttag 1620 
ggtttaggat ttagggttta aggtttagtg ttttttgacg atattaaaaa tagttttcaa 1680 
aaattcattt tttgtaacgg ctattatttt ttttttatat tttatttatt ttaaaaacat 1740 
aatataactt gacaatattt tcttttcttt ttaaaaaaaa tattaattat gaaatacttg 1800 
attcctattg gttgggtgaa cctaaatgtt cactctaggg gtgaacctaa ggataactct 1860 
attttttggg gtgaaatagc actatagcgg atatcttttt caatagatta taagcacggc 1920 
tctacctatg actaatcaag aacttgggat gattggaaat ctgcaggttg tactcaatat 1980 
gggattatat tggttctaac aagtagatat gatccttgaa aattaaagtt attagatcag 2040 
ttcatcgtga aaggtgtagg gtttgtcatt ttattaacaa atttgtcatt tcattaacaa 2100 
tttttgtcat tttataaaca tgaaaattat aacgaatgca ctttgctgcc agatcccaat 2160 
ttgtcatttt atttttggga aaaaaatgta gcatttcgtg agtgtttcta tttttggcaa 2220 
aaacaaaaag tgtgagatca attttgacca aaaaaaaatg taagattcac gtaggtttcc 2280 
aaatttatta aatttaccca actatattaa aattaaatgt agacaaattt gttttcctgc 2340 
cattttggca aaaaatgaag gatctatgaa ggtttccaag tttattaaat ttactcagat 2400 
ttatgataat tatccataaa tttacataat tttatgaatt atcatttatt tgggtagatt 2460 
tcataaatat gaaagtttct tttatgagtc aaaatgtata atttattggg taactttcat 2520 
aaattttaga atttacatcg attttatatt aattcgtata gatttatgtt gactttatat 2580 
atgaaaaaat atgtattata ttaaaagtag ttgctcatat atgattttta aatattaaat 2640 
atgatccaaa agtttaatga ataaagaatg tttatggaat ttacaaaagt tagttgttaa 2700 
aagttagtgg gaaaaaaatt attttttata ggcaaagtgg attttgggtc ccacgaaatt 2760 
acttttccaa cttgccaagt ttaataggca aaaaggttaa aaatgtcata aatttattct 2820 
ctctctacta ggttgcccaa ttgcctaata taaacttgag gtggcctatt tttctaattc 2880 
aaacttaaaa gttgcccttt cccctaattg acccataaaa gaatgaaaga catttttctt 2940 
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ttccaaatta caatccctag ataattttat tttgtaggtg cattccatcg gttatgatta 3000 
cagaatagct acgcttctct attgattctt attgcgccgt tggtgacgtt ttccatggaa 3060 
tcaagtagtg ttttatctcc tatcactaac aacatattca tagattttgt ttatcacttg 3120 
ttctgtgttc ctgatcatat acttgactca gtttctgtga tttcatcaag tttttgagaa 3180 
cagaagaagc aaaaaagaaa acgagcagag ctgctcttac aatgttttaa ccgtgagtga 3240 
taaatttatt tacataaaag tattttaaaa atagatttaa tcaaccaatt taatatatta 3300 
ttttatattt agttcatttt tttttgacat cttttatatt tagtttagaa cacctctatt 3360 
tgagtacaac atagattata atgataaatt tataaaatag cataattttt tattttcatt 3420 
gttttatgat aaaattctaa ataacaataa ttataatatt attatattac taattgcaaa 3480 
aattaattaa tacattattt tataataaat atttaaaacg ttgggtagga ttttgttaga 3540 
tttttttcaa caaattttgt tatagctaaa ataaaattca aatgtattgt taaaattgat 3600 
tttttttttt tttgattatt aagatttaat ataaataaac atatatgtca tattaaatat 3660 
ttaactaagt ggtcctaatc tttgaactag gggtgggcgt tcgggtacct attcgggttt 3720 
cggttcgagt ctattcggat ttcggatttt tggggtcaaa gattttagcc ccattcggtt 3780 
atttctaaat tacggttcgg gttcggttcg gatccttgcg gattcggttc gggttcggat 3840 
aacccgttta aattattttc aaaattttaa aatttcatta tatattttaa acttttcgaa 3900 
atttgtaaac aaaataatat attacatata aatttcaata atatgtgtcg aagtaccaaa 3960 
acttaacatg taaattggtt tgatttggat atttggatag aaaatcaatc atattttata 4020 
tatttttggt gttttgagta tgctttaact atttatacat gtacttttta atgtttttat 4080 
atattttcta gtattttgaa caatttaaaa gtattatata tattttagat gctttttaat 4140 
atatattcaa tctaaaaata gttaaatata tatgtatatt aatctatttc ggatacattc 4200 
ggatatccaa aatattttgg ttcggatcgg gttcggtttt ggttctttaa ataccaaaaa 4260 
tttaaaccta ttcggatatt caattaattt cggttcggat ttggtattac ttttgcagat 4320 
cggattcggt tcggttcttt ggattcagtt tttttgtcca gccctactct gaacagtaga 4380 
taaaaaatag aaccctaaat taataggtta gattttggtt aggtctttct aattagtatg 4440 
gagattctcg attccttctc attgcagtgt ggtatgtcca actcattgtt tatgtacata 4500 
tccaatttag ttttgagtca aatgtttagt tacttaagag ttgaatgaaa taggggatga 4560 
tattgatggc caaggttctc ccaaagtaaa taactttgtt tatattttaa gttagcttat 4620 
aacatcaata aaaatgtcat taactggttc aataaaaatg tcattaactg gttcctctaa 4680 
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tataattatt 


taacacacct 


ggctgttgat 


agtggatagt 


ctgtaaatgg 


tctttgattg 


aagaaggctt 


agtaataaat 


actgaaccgg 


caatttctct 


cggctctggg 


tttagtgaat 


tcaatcaatc 


aactggtgac 


aaatctgaac 


tcttgtaaaa 


caaatggaac 


ccgtttgtac 


gtttttttta 


gagatcgacg 


aagaacaaaa 


agggtttgtg 


gattcaagtg 


ttcttcttct 


acgagatcga 


ttcgtgatac 


tctggccaag 


ggaggagaga 


gtttgaagct 


gcaaagtggg 


attgatttgt 


tcagtgacat 


gcttcgat'ct 


aaattgatgg 


gtgtggtggt 


gagaatggaa 


aagatggaaa 


ggaaacagat 


tcgatgtgat 


ttctgcagct 


gctctaagct 


cccctttgct 


ggactccacc 


ctgatgttgt 


taccttcacc 


agggtttctg 


aagccttgga 


tttttttcat 


gtcgtaacct 


tcaccacttt 


gatgaacggt 


gtagctctgc 


ttgatcggat 


gatggaagat 


acaatcgtag 


atgggatgtg 


taagaaggga 


aagatggagg 


aggtgagcca 


catcataccc 


agcctttgta 


aagacggacg 


tcatagcgat 


aaaggaatct 


ttcccgattt 


atttacctac 


ggtagatgga 


gcgacgcgga 


gcagttgttg 


gatgttgtaa 


cttataatgc 


tttgatcaat 


gctgaagaat 


tatacgatga 


gatgcttcca 


agttcaatga 


tcgatggatt 


ttgcaaacag 


tatttgatgg 


ctaccaaggg 


ctgctctccc 


ggatattgtg 


gggctaagag 


gatagatgat 


acaggattag 


ttgctgacac 


aactacttac 



aaatttttat gatcgtttaa taattttaga 4740 
gtcgtcttga tttttaaaag tggactaaac 4800 
aactctactg gtttcaatag ctcggtttat 4860 
catgtggccc tgtgggttta aacaaggaac 4920 
cggaaattgt ataattcaaa ctgaaccggt 4980 
tttatctctc gtttattttc tcagtcacga 5040 
tttaggcgaa acaaaaataa aatgttggct 5100 
cctgctgagt ctgcggctag attgttctgt 5160 
gcaagcggag agagttgcga agcaggtttt 5220 
tttcatgaaa tcaaaggttt agaggatgcg 5280 
cgtcctttac cttctgtggt tgatttctgt 5340 
cgcccggatc ttgtgatttc tctctatcag 5400 
atatacagct tcaatattct gataaaatgt 5460 
ttgtctacat ttggtaagat caccaagctt 5520 
accctgctcc atggattatg tgtggaagat 5580 
caaatgtttg aaacgacatg taggcccaat 5640 
ctttgccgcg agggtagaat tgtcgaagcc 5700 
ggtctccagc ctacccagat tacttatgga 5760 
gatactgtgt ctgcactgaa tctgctgagg 5820 
aatgttgtaa tctatagtgc aatcattgat 5880 
gcacaaaatc ttttcactga aatgcaagag 5940 
aacagtatga tagttggttt ttgtagctct 6000 
caagaaatgt tagaaaggaa gatcagccct 6060 
gcatttgtca aggaaggcaa gttctttgag 6120 
aggggtataa tccctaatac aatcacatat 6180 
aatcgtcttg atgctgctga gcacatgttt 6240 
aacctaatca ctttcaatac tctcatagac 6300 
ggaatggaac ttctccatga gatgactgaa 6360 
aacactctta ttcacgggtt ctatctggtg 6420 
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ggcgatctta atgctgctct agacctttta 
gatatcgtta cttgtgacac tttgctggat 
gcattggaaa tgtttaaggt tatgcagaag 
ttcaatggtg tggaacctga tgttcaaact 
gaagggaagt ttttagaggc cgaggaatta 
ccagatacta tcacctatag ctcaatgatc 
gaggctacac aaatgtttga ttcgatgggt 
tttactacac tcattaatgg ctactgtaag 
ttctgcgaga tgggtcgaag agggatagtt 
tgtggttttc gtaaagtggg taatattaat 
tcaagtggtg tgtatcctga taccattacc 
aaagaggaac taaaaagggc agtggcaatg 
aagtttctgt tcagtctatg tattttttat 
gtagcttcag .attgatgata cacgttctgg 
ggatctatca tttgggggat gaatgatcaa 
caatgtcatt ttgtttctgc tgctgcatgt 
aatagagtga tcatagtgaa aaattgtgtg 
gacagccttt tatgcgtcta ttgtctgggc 
ccatacactt gtttcacgca agattattgg 
atttcaggtg ttaaaagatg tttaggtgtc 
cgtcaagctc ggtcttcatg agagctgata 
tattggctct gtcctgcctt gtctgctccc 
taatcttggt ggaaatgttg ttgtcgctta 
agcttcattc tttatctcca aattgctatg 
gcagattcat tctattattg cttaagcttt 
aatacaaact ctataagctt ctcttttttc 
gagattgatc atatgaacta aaaatcgata 
ggaaccccac cgttttgcat ctctctctca 
atttgtgttg tcatetctct gggtgaggag 



caagagatga 


tctctagtgg 


tttgtgccct 


6480 


ggtctctgcg 


ataatgggaa 


actaaaagat 


6540 


agtaagaagg 


atcttgatgc 


tagtcacccc 


6600 


tacaatatat 


tgatcagcgg 


cttgatcaat 


6660 


tacgaggaga 


tgccccacag 


gggtatagtc 


6720 


gatggattat 


gcaagcagag 


ccgcctagat 


6780 


agcaagagct 


tctctccaaa 


cgtagtgacc 


6840 


gcaggaaggg 


ttgatgatgg 


gctggagctt 


6900 


gctaacgcaa 


ttacttacat 


cactttgatt 


6960 


ggggctctag 


acattttcca 


ggagatgatt 


7020 


atccgcaata 


tgctgactgg 


tttatggagt 


7080 


cttgagaaac 


tgcagatgag 


tatggtatgt 


7140 


ataaacaaga 


atgtatacat 


tcttttgtgt 


7200 


aattaaccat 


tggtttggtt 


ttgcattgta 


7260 


agattttctt 


ctgtttgcgc 


agcagagctt 


7320 


ataccctact 


aatgtttgat 


caaatcgttg 


7380 


gttagtaagt 


tattttgctg 


ctattctaat 


7440 


ttaataaatt 


tgaccatttc 


caattaaatt 


7500 


tctgaactaa 


agaggcacac 


cttccagaag 


7560 


tgcccgttct 


gtagctgtca 


ccatggttat 


7620 


gctgtgatgc 


catcttcctc 


ctcttcttca 


7680 


atgtgggttc 


aggaggagat 


catgttcttt 


7740 


tgcttctctg 


gttcgcctct 


tgacttgctt 


7800 


aaatcaattt 


accataagta 


gaataaactt 


7860 


tgttaatcaa 


caaagaaacc 


agagacgaga 


7920 


tttcttgata 


gtaaaaccgg 


ttagagagta 


7980 


ctaaaacggt 


ttggctccga 


cttataaacc 


8040 


aacatcacac 


aatgtccaag 


atgaagaagt 


8100 


atgcaaatgt 


tatattctaa 


ttgttttcag 


8160 
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tgcttggtct aactttttta agagattact cccagtggtt ggatcaaaga aagagtcaac 8220 
attgcattgt gtaaggtgac gaaaactgag ttaaagtaag tgagaacaat acttcaatgc 8280 
ttttcttgtg acaacctgtg taatcatcgc atttgaatat atatgtatat gatgcttatg 8340 
atgaagctat gagaataggc aaatagggtc tgtgttattt ccctgcgatt ctagattctg 8400 
atttgttttt ccttcttaat atttagatta ggtggtcttg cttatcctgt tttagtatta 8460 
gagtcggagt tttggggatg aatcatcccg gatgatatat acaattgtgt attttatgaa 8520 
tttcagtttt tagtggataa tgaacacgtt aac 8553 

[0 15 5] 
<210> 2 
<211> 2415 
<212> DNA 

<213> Raphanus sativus 
<400> 2 

atg gag gca cca aat tat cct ata ttt ttt gga ctt aat ctt ggt gta 48 
Met Glu Ala Pro Asn Tyr Pro He Phe Phe Gly Leu Asn Leu Gly Val 

1 5 10 15 

ccc eta gag ggt ggg cgt teg ggt acc tat teg ggt ttc ggt teg agt 96 
Pro Leu Glu Gly Gly Arg Ser Gly Thr Tyr Ser Gly Phe Gly Ser Ser 

20 25 30 

eta ttc gga ttt egg att ttt ggg gtc aaa gat ttt age ccc att egg 144 
Leu Phe Gly Phe Arg He Phe Gly Val Lys Asp Phe Ser Pro He Arg 

35 40 45 

tta ttt eta aat tac ggt teg ggt teg gtt egg ate ctt gcg gat teg 192 
Leu Phe Leu Asn Tyr Gly Ser Gly Ser Val Arg He Leu Ala Asp Ser 

50 55 60 

tea cga gtt ttt ttt aga gat cga cga aga aca aaa ttt agg cga aac 240 
Ser Arg Val Phe Phe Arg Asp Arg Arg Arg Thr Lys Phe Arg Arg Asn 
65 70 75 80 

aaa aat aaa atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct 288 
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X 



Lys Asn Lys Met Leu Ala 

. 85 

cct get gag tct gcg get 
Pro Ala Glu Ser Ala Ala 
100 

act ctg gee aag gca age 
Thr Leu Ala Lys Ala Ser 



Arg Val Cys Gly Phe Lys Cys Ser 
90 

tgt acg 
Cys Thr 



gag 
Glu 

gat 
Asp 
145 
tct 
Ser 

cgc 
Arg 

att 
He 

age 
Ser 

aag 
Lys 
225 



ctg gec 
Leu Ala 
115 
agt ttg 
Ser Leu 
130 

gcg att 
Ala He 

gtg gtt 
Val Val 

ccg gat 
Pro Asp 

cga tgt 
Arg Cys 
195 
tgc tct 
Cys Ser 
210 

ctt gga 
Leu Gly 



aag ctg caa 
Lys Leu Gin 

gat ttg ttc 
Asp Leu Phe 
150 

gat ttc tgt 
Asp Phe Cys 

165 
ctt gtg att 
Leu Val He 
180 

gat ata tac 
Asp He Tyr 

aag etc ccc 
Lys Leu Pro 

etc cac cct 
Leu His Pro 
230 



aga ttg ttc 
Arg Leu Phe 
105 

gga gag agt 
Gly Glu Ser 

120 
agt ggg ttt 
Ser Gly Phe 
135 

agt gac atg 
Ser Asp Met 

aaa ttg atg 
Lys Leu Met 

tct etc tat 
Ser Leu Tyr 
185 

age ttc aat 
Ser Phe Asn 

200 
ttt get ttg 
Phe Ala Leu 
215 

gat gtt gtt 
Asp Val Val 



tgc gaa 
Cys Glu 

cat gaa 
His Glu 

ctt cga 
Leu Arg 
155 
ggt gtg 
Gly Val 
170 

cag aag 
Gin Lys 

att ctg 
He Leu 

tct aca 
Ser Thr 

acc ttc 
Thr Phe 
235 



aga teg att 
Arg Ser He 
110 

gca ggt ttt 
Ala Gly Phe 

125 
ate aaa ggt 
He Lys Gly 
140 

tct cgt cct 
Ser Arg Pro 

gtg gtg aga 
Val Val Arg 

atg gaa agg 
Met Glu Arg 
190 

ata aaa tgt 
He Lys Cys 

205 
ttt ggt aag 
Phe Gly Lys 
220 

acc acc ctg 
Thr Thr Leu 



Ser Ser 
95 

cgt gat 336 
Arg Asp 

gga gga 384 
Gly Gly 

tta gag 432 
Leu Glu 

tta cct 480 
Leu Pro 
160 

atg gaa 528 
Met Glu 
175 

aaa cag 576 
Lys Gin 

ttc tgc 624 
Phe Cys 

ate acc 672 
He Thr 

etc cat 720 
Leu His 
240 
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gga tta tgt gtg gaa gat agg gtt tct gaa gcc ttg gat ttt ttt cat 768 
"Gly Leu Cys Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His 

245 250 255 

caa atg ttt gaa acg aca tgt agg ccc aat gtc gta acc ttc acc act 816 
Gin Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr 

260 265 270 

ttg atg aac ggt ctt tgc cgc gag ggt aga att gtc gaa gcc gta get 864 
Leu Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala 

275 280 285 

ctg ctt gat egg atg atg gaa gat ggt etc cag cct acc cag att act 912 
Leu Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr 

290 295 300 

tat gga aca ate gta gat ggg atg tgt aag aag gga gat act gtg tct 960 
Tyr Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser 
305 310 315 320 

gca ctg aat ctg ctg agg aag atg gag gag gtg age cac ate ata ccc 1008 
Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro 

325 330 335 

aat gtt gta ate tat agt gca ate att gat age ctt tgt aaa gac gga 1056 
Asn Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly 

340 345 350 

cgt cat age gat gca caa aat ctt ttc act gaa atg caa gag aaa gga 1104 
Arg His Ser Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly 

355 360 365 

ate ttt ccc gat tta ttt acc tac aac agt atg ata gtt ggt ttt tgt 1152 
He Phe Pro Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys 

370 375 380 

age tct ggt aga tgg age gac gcg gag cag ttg ttg caa gaa atg tta 1200 
Ser Ser Gly Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu 
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85 390 395 400 

gaa agg aag ate age cct gat gtt gta act tat aat get ttg ate aat 1248 
Glu Arg Lys lie Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn 

405 410 415 

gca ttt gtc aag gaa ggc aag ttc ttt gag get gaa gaa tta tac gat 1296 
Ala Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp 

420 425 430 

gag atg ctt cca agg ggt at a ate cct aat aca ate aca tat agt tea 1344 
Glu Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser 

435 440 445 

atg ate gat gga ttt tgc aaa cag aat cgt ctt gat get get gag cac 1392 
Met He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His 

450 455 460 

atg ttt tat ttg atg get acc aag ggc tgc tct ccc aac eta ate act 1440 
Met Phe Tyr Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr 
465 470 475 480 

ttc aat act etc ata gac gga tat tgt ggg get aag agg ata gat gat 1488 
Phe Asn Thr Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp 

485 490 495 

gga atg gaa ctt etc cat gag atg act gaa aca gga tta gtt get gac 1536 
Gly Met Glu Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp 

500 505 510 

aca act act tac aac act ctt att cac ggg ttc tat ctg gtg ggc gat 1584 
Thr Thr Thr Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp 

515 520 525 

ctt aat get get eta gac ctt tta caa gag atg ate tct agt ggt ttg 1632 
Leu Asn Ala Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu 

530 535 540 

tgc cct gat ate gtt act tgt gac act ttg ctg gat ggt etc tgc gat 1680 
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ys Pro Asp He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp 
545 550 555 560 

aat ggg aaa eta aaa gat gca ttg gaa atg ttt aag gtt atg cag aag 1728 
Asn Gly Lys Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys 

565 570 575 

agt aag aag gat ctt gat get agt cac ccc ttc aat ggt gtg gaa cct 1776 
Ser Lys Lys Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro 

580 585 590 

gat gtt caa act tac aat ata ttg ate age ggc ttg ate aat gaa ggg 1824 
Asp Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly 

595 600 605 

aag ttt tta gag gec gag gaa tta tac gag gag atg ccc cac agg ggt 1872 
Lys Phe Leu Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly 

610 615 620 

ata gtc cca gat act ate acc tat age tea atg ate gat gga tta tgc 1920 
He Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys 
625 630 635 640 

aag cag age cgc eta gat gag get aca caa atg ttt gat teg atg ggt 1968 
Lys Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly 

645 650 * 655 

age aag age ttc tct cca aac gta gtg acc ttt act aca etc att aat 2016 
Ser Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn 

660 665 670 

ggc tac tgt aag gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc 2064 
Gly Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys 

675 680 685 

gag atg ggt cga aga ggg ata gtt get aac gca att act tac ate act 2112 
Glu Met Gly Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr 
690 695 700 
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tg att tgt ggt ttt cgt aaa gtg ggt aat att aat ggg get eta gac 2160 
Leu He Cys Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp 
705 710 715 720 

att ttc cag gag atg att tea agt ggt gtg tat cct gat ace att ace 2208 
He Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr 

725 730 735 

ate cgc aat atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg 2256 
He Arg Asn Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg 

740 745 750 

gca gtg gca atg ctt gag aaa ctg cag atg agt atg gta tat tat tgg 2304 
Ala Val Ala Met Leu Glu Lys Leu Gin Met Ser Met Val Tyr Tyr Trp 

755 760 765 

tct gaa eta aag agg cac acc ttc cag aag att tea ggt gtt aaa aga 2352 
Ser Glu Leu Lys Arg His Thr Phe Gin Lys He Ser Gly Val Lys Arg 

770 775 780 

tgt tta ggt gtc tgc ccg ttc tgt age tgt cac cat ggt tat cgt caa 2400 
Cys Leu Gly Val Cys Pro Phe Cys Ser Cys His His Gly Tyr Arg Gin 
785 790 795 800 

get egg tct tea tga 2415 
Ala Arg Ser Ser Stop 
805 

[0 15 6] 

<210> 3 
<211> 804 
<212> DNA 

<213> Raphanus sativus 
<400> 3 

Met Glu Ala Pro Asn Tyr Pro He Phe Phe Gly Leu Asn Leu Gly Val 
1 5 10 15 
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Pro Leu Glu Gly Gly Arg Ser Gly Thr Tyr Ser Gly Phe Gly Ser Ser 

20 25 30 

Leu Phe Gly Phe Arg lie Phe Gly Val Lys Asp Phe Ser Pro He Arg 

35 40 45 

Leu Phe Leu Asn Tyr Gly Ser Gly Ser Val Arg He Leu Ala Asp Ser 

50 55 60 

Ser Arg Val Phe Phe Arg Asp Arg Arg Arg Thr Lys Phe Arg Arg Asn 
65 70 75 80 

Lys Asn Lys Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser 

85 90 95 

Pro Ala Glu Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp 

100 105 110 

Thr Leu Ala Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly 

115 120 125 

Glu Ser Leu Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu 

130 135 140 

Asp Ala lie Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro 
145 150 155 160 

Ser Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu 

165 ' 170 175 

Arg Pro Asp Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin 

180 185 190 

He Arg Cys Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys 

195 ■ 200 205 

Ser Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr 

210 215 220 

Lys Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His 
225 230 235 240 

Gly Leu Cys Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His 
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245 250 255 

Gin Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr 

260 265 270 

Leu Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala 

275 280 285 

Leu Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr 

290 295 300 

Tyr Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser 
305 310 315 320 

Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro 

325 330 335 

Asn Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly 

340 345 350 

Arg His Ser Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly 

355 360 365 

He Phe Pro Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys 

370 375 380 

Ser Ser Gly Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu 
385 390 395 400 

Glu Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn 

405 410 415 

Ala Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp 

420 425 430 

Glu Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser 

435 440 445 

Met He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His 

450 455 460 

Met Phe Tyr Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr 
465 470 475 480 
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Phe Asn Thr Leu lie Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp 

485 490 495 

Gly Met Glu Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp 

500 505 510 

Thr Thr Thr Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp 

515 520 525 

Leu Asn Ala Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu 

530 535 540 

Cys Pro Asp He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp 
545 550 555 560 

Asn Gly Lys Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys 

565 570 575 

Ser Lys Lys Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro 

580 585 590 

Asp Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly 

595 600 605 

Lys Phe Leu Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly 

610 615 620 

He Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys 
625 630 635 640 

Lys Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly 

645 650 655 

Ser Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn 

660 665 670 

Gly Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys 

675 680 685 

Glu Met Gly Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr 

690 695 700 

Leu He Cys Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp 
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705 710 715 720 

He Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr 

725 730 735 

lie Arg Asn Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg 

740 745 750 

Ala Val Ala Met Leu Glu Lys Leu Gin Met Ser Met Val Tyr Tyr Trp 

755 760 765 

Ser Glu Leu Lys Arg His Thr Phe Gin Lys He Ser Gly Val Lys Arg 

770 775 780 

Cys Leu Gly Val Cys Pro Phe Cys Ser Cys His His Gly Tyr Arg Gin 
785 790 795 800 

Ala Arg Ser Ser 
804 

[0157] 

<210> 4 
<211> 25 
. <212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

gaagcaaaaa agaaaacgag cagag 25 

[0 15 8] 
<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 5 

ccaaaaatcc gaaatccgaa tagac 

[0 15 9] 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial 
<400> 6. 

ctcggctctg ggtttagtga 

[0 16 0] 
<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 7 

tccacaaacc ctagccaaca 
[0161] 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 8 

gcttatgctt ctctggttcg cctc 



25 



Sequence: Synthetic DNA 
20 



Sequence: Synthetic DNA 
20 



Sequence: Synthetic DNA 
24 



#SI 2001-202082 



[0 16 2] 

<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ctcagttttc gtcaccttac acaatgc 27 
[HI] 

@1(±, R f -^-ii-mfcifomZTFlro 
[0 2] 

im3] 

m 3 l±, ff^ls^ft't'^^AD N A £r P C RffiS:ffl^t^{fl L/:ISf $:^to 
[04] 

1114 (i, fcm^Vftp^&li&CMS 9 W^"e*40R F 1 2 5©IM(0 
[HI 5] 

■to 
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s^-i/: i 



[Hi] 
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#11 2001-202082 
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^-v: 3/ 



[0 2] 
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&M 2001-202082 ^- v : 5/ 



[EJ3] 



4] 



-a- -b- -c- 
123 123 123 




lane 1 3 > h u—)V^<0 £ — 
lane 2 

lane 3 flfiRtttt?Ht^* 

a: 3186bp-3753bp length:568bp 
b: 4869bp-5112bp length:244bp 
c: 7766bp-8250bp length:485bp 



1 2 3 4 5 6 7 8 



ATPA 
0RF125 



lane 1 ^fflflSSSItt^^- £ * -1- 15//g 
lane 2 ij&ttlHl^-** 15// g 
lane 3 ttJfiirttttTO^^^ -2- 15//g 
lane 4 ~ 7 $fflflSSittt * * -2- 
15/2// g, 15/4// g, 15/8// g, 15/16// g 
lane 8 ff£Sf 15//g 
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WSEJRp 2 003-3056163 



#SI 2001-202082 ^- v : l/E 

mm 

:it£[s]7El"-?> Cfc 0 

( 1 ) i izmm<D}&mmzii'fz> dna; 

(2) @£?iJ#^UCf£lRol£*@e?im^ mm 
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[000005968] 
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